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THE GENERA OF MELIACEAE IN THE 
SOUTHEASTERN UNITED STATES ‘ 


Norton G. Miller^ 

MELIACEAE A. L. de Jussieu, Gen. 263. 1789, ‘Meliae’, nom. cons. 

(Mahogany Family) 

Small to large trees [shrubs, or rarely suffrutescent herbs]; new growth from 
terminal buds or from axillary buds, if axillary, then the branch apices dying 
back at end of growing season; bud scales imbricate [or absent], pubescent or 
not, deciduous; pith homogeneous [or with clusters of fibers]; new growth near 
leaf insertions with or without extrafloral nectaries. Leaves alternate, exstipu- 
late, once or twice odd- or even-pinnate [trifoliolate, or simple]; spirally ar¬ 
ranged [rarely decussate]; trichomes of young leaves simple and hooked, glan- 
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dular, dendritic, or stellate [or peltate scales]; leaflets symmetrical or 
asymmetrical, serrate or entire, deciduous with rachis or not [rachis rarely 
winged, sometimes with an intermittently growing terminal “bud”]. Plants 
polygamous or monoecious [or rarely dioecious]; inflorescences axillary, large 
or small bracteate thyrses [panicles, or rarely spikes, sometimes cauliflorous 
or ramiflorous, or flowers epiphyllous], cymules 3-flowered, the terminal (first- 
opening) flower perfect or carpellate, lateral flowers staminate; staminate flow¬ 
ers deciduous after anthesis. Flowers regular (actinomorphic); in Melia perfect 
and staminate flowers similar at anthesis, in Swietenia staminate and carpellate 
flowers dimorphic. Sepals [2-4 or]5(6)[or 7], separate or fused basally and calyx 
then 5-(rarely 4- or 6-)lobed [or calyx circumscissile]. Petals [3, 4]5(rarely 6)[8 
or 14], free [or sometimes fused below to staminal tube], in 1 [or rarely 2] 
whorls, glabrous or pubescent abaxially, alternate with the sepals, the aesti¬ 
vation convolute, imbricate [or contorted or valvate]. Stamens united into a 
cylindrical or urn-shaped [cyathiform] tube [or filaments free], tube fringed [or 
not] with [8 or 9]10(or 12) teeth, individual teeth deeply cleft or not; anthers 
[3-]10(12)[-23], [rarely septate], in one [rarely 2] whorl[s], sessile on inside [or 
top] of tube [or with short filaments from top of tube], basifixed or dorsifixed, 
glabrous [or pubescent], alternating with the teeth or seemingly opposite two 
narrow teeth, dehiscence introrse, connective short [or sometimes greatly pro¬ 
longed and filiform]; pollen [3- or] 4-colporate. Gynoccium syncarpous, the 
ovary superior [very rarely inferior], [3-](4)5 or 6[-l 5]-locular, each locule with 
2 superposed ovules or with numerous ovules in 2 rows [ovules sometimes 
few and collateral], the placentation axile [rarely parietal], ovules anatropous, 
nectariferous disc annular, entirely below the ovary or extending slightly up¬ 
ward, obscurely lobed and free from the ovary [or cyathiform, tubular, rarely 
a stipe supporting the gynoecium, or absent]. Ovary in perfect flowers pyriform 
and tapered into a long style, stigma rounded, scarcely wider than style; in 
carpellate flowers ovary globose, style short, stigma discoidal and nearly as 
wide as mouth of staminal tube [or obconical, globose-capitate, or 3-6-lobed], 
anthers withered [staminodia rarely present]; in staminate flowers ovary nar¬ 
rowly pyriform, style abruptly differentiated and longer than in carpellate flow¬ 
ers, stigma discoidal. Fruit a drupe, endocarp 5- or 6-locular, keeled, usually 
one seed per locule [or endocarps separate, thin or thick walled] or a 5-locular 
capsule, septicidally [loculicidally] dehiscent from base [or apex], columella 
persistent, [or fruit a fleshy or leathery berry, or very rarely a nut]. Seeds retained 
within the endocarp or winged and dispersed after capsule dehiscence [com¬ 
monly with a brightly colored arillode or sarcotesta]; cotyledons collateral, 
longer than broad or broader than long, embryo short, straight [or curved], 
plumules minute or absent; endosperm fleshy, oily or more commonly thin 
and appearing absent; germination phanerocotylar or cryptocotylar. (Including 
Cedrelaceae R. Brown in Flinders, Voy. Terr. Austral. 2: 595, 1814, “Cedre- 
leae”; tribe Aitonieae Harvey in Harvey & Sonder, FI. Capensis 1 : 243. 1860 
[Sapindaceae].) Type genus: Melia L. 

A mainly tropical family of moderate size (50 genera, 550 species, according 
to recent monographic study; Pennington &. Styles), with 14 genera (eight native, 
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six introduced) represented in the New World. Only Cabralea A. Juss. (one 
sp.), Ruagea Karsten (ca. five spp.), Cedrela P. Browne (seven spp.), Schmar- 
daea Karsten (one sp.), and Swietenia Jacq. (three spp., one in our area) are 
endemic to the Western Hemisphere; Trichilia P. Browne (85 spp.; largely 
lowland tropical America, some species in Africa and a few in the Indo-Malayan 
region), Guarea Allamand ex L. (35 spp. in tropical America, five in tropical 
Africa), and Carapa Aublet (two spp.; tropical America and Africa) are dis- 
junctly distributed among portions of the New and Old World tropics. Of the 
introduced genera only one species of Melia L., M. Azedarach L., is widely 
established in tropical and warm temperate parts of North and South America, 
including the southeastern United States. 

Over the past 20 years a great deal of new and important information has 
been discovered about the taxonomy of the Meliaceae, mainly by botanists 
associated with the Commonwealth Forestry Institute, University of Oxford, 
England. Their studies have been wide ranging; those pertaining to generic 
concepts are summarized by Pennington & Styles in a lengthy paper that con¬ 
tains many original observations and new analyses and interpretations. In 
addition the family has been monographed for the Flora Neotropica series 
(Pennington, 1981), and many problems involving difficult species complexes 
have been clarified, in part aided by the recent availability of new and more 
adequate collections and a better understanding of the biology—especially the 
floral biology—of the family. 

The Meliaceae, excluding the Ptaeroxylaceae J. F. Leroy, are a reasonably 
coherent group of monoecious, dioecious, or polygamous woody plants (gen¬ 
erally trees), mostly with alternate, pinnate leaves and regular pentamerous 
flowers containing a staminal tube and a hypogynous nectariferous disc. Four 
subfamilies are recognized (Pennington & Styles), two of which are represented 
in our area. Subfamily Melioideae [Harms] (plants polygamous or dioecious, 
ovules 1 or 2, superposed or collateral, fruit a drupe, berry, or loculicidal 
capsule, seeds not winged, rays of wood usually 1 or 2 seriate) contains Melia 
Azedarach, a naturalized tree in our area, in tribe Melieae [DC.]. Six additional 
tribes accommodate genera represented in the neotropics, paleotropics, or both. 
Subfamily Swietenioideae Harms (plants monoecious, ovules usually many in 
two rows, fruit a septicidal capsule with a central columella, seeds winged, 
rarely otherwise, rays of wood generally 3-6 cells wide) includes Swietenia and 
eight other genera in tribe Swietenieae (A. Juss.) Spach,^ plus two additional 
tribes that include neotropical and/or paleotropical genera not represented in 
our area. In general the flowers of members of the Swietenioideae are small or 

^Adrien de Jussieu in his “Memoire sur le Groupe des Meliacees” recognized two families, Meliaceae 
and Cedrelaceae, which he divided into groups of genera, providing a name for each group and Latin 
diagnoses but no designation of rank. Spach (Hist. Nat. Veg. Phan. 3: 161-205. 1834) used the rank 
tribe for De Jussieu’s groups. The De Jussieu “Memoire” was published in 1832 (1830 is the 
year on the title page of volume 19 of Mem. Mus. Hist. Nat. Paris in which the monograph was 
published, but the volume was issued in 1832; sec Pennington, 1981, p. 4). The names and diagnoses 
of the new species and the subfamilial groups proposed by De Jussieu were, however, published in 
1830 (Bull. Univ. Sci. Industr. Sect. 2 (Bull. Sci. Nat. Geol.) 23: 234-241) and also prior to 1832 in 
Linnaea 6(Lit.): 107-115. 1831. 
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somelimes minute, in contrast to the larger, more showy flowers of members 
of the Melioideae. 

Two monotypic subfamilies, Quivisianthoideae Pennington & Styles and 
Capuronianthoideae Pennington & Styles, accommodate genera endemic to 
the Malagasy Republic. The poorly known Quivisianthus Baillon in Grandidier 
has flowers similar to certain members of the Melioideae but differs substan¬ 
tially from them and other genera in the subfamily in having a loculicidal 
capsule and dry winged seeds. Capuronianthus J. F. Leroy is like members of 
the Swietenioideae in having a septicidal capsule, but it has naked buds, de¬ 
cussate leaves, and two superposed ovules (with two others aborting). Thus 
these subfamilies have certain characteristics of either the Melioideae or Swie¬ 
tenioideae, as well as some unique features. 

Much is known about the chromosome cytology of the Meliaceae. About 
100 species (of the ca. 550 species in the family) have been studied (Styles & 
Khosla), and this work has revealed greater variation in chromosome numbers 
{In = 12 to ca. 360) than has been found in other woody, mainly tropical 
angiosperm families. Most counts are of mitotic figures from root tips (Styles 
& Khosla), although some counts are based on anther squashes. In many species 
the chromosomes are minute (0.5 to 3.5 ^rt), even in cells of the root tip. 
Accurate determination of the higher numbers has been difficult because of 
staining problems (Datta & Samanta) and chromosome size. Most chromo¬ 
somes have submedian to median centromeres. Polyploid series are present in 
some genera (e.g., Chisocheton Blumc and Dysoxylum Blume of the Indo- 
Malayan region south to Australia and/or New Zealand). Within species vari¬ 
ation in chromosome number (polyploidy, aneuploidy) is also known, for ex¬ 
ample, in Swietenia, Toona (Endl.) M. J. Roemer, and other genera. There is 
considerable disagreement about chromosome base numbers in the Meliaceae. 
Some authors have suggested x=l (Mehra et al). Others cite evidence favoring 
two base numbers, v = 6, a' = 7 (Khosla & Styles) or multiple base numbers, 
A = 9, 10, 11, 12, 13, 14 (Datta & Samanta). The most frequent haploid 
chromosome number in the family is 25. Chromosome numbers and karyo¬ 
types do not generally provide independent substantiation for subfamilies and 
tribes defined on the basis of morphology. 

Flower morphology is extremely diversified in the Meliaceae. Characteristics 
of the androecium are particularly useful taxonomically at the generic level. 
The filaments are generally connate into a staminal tube (the shape of which 
may differ considerably among genera) or rarely are free. The anthers are 
inserted in the throat of the tube or at its summit, and they either are sessile 
or have short extensions of the filaments. Teeth occur along the distal edge of 
the tube, and the shape of these differs in taxonomically significant ways. The 
shape of the nectariferous disc, which is always located below the gynoecium, 
is also variable, as is the shape of the stigma. The patterns these structures 
present may be consistent within or among genera. 

It has been suggested that the variability in floral structure may reflect ad¬ 
aptations for specific insect pollinators (White, in Pennington & Styles). How¬ 
ever, the pollination biology of the family has been incompletely investigated. 
The flowers of some species are reported to be fragrant. This suggests insect 
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pollination, as does the uniform presence of floral nectaries. Flowers of Guarea 
rhopalocarpa Radik, open at night and are probably moth pollinated (Bullock 
et al). Moths were found to pollinate various species of Guarea and Cedrela 
in Costa Rica (Bawa et al, 1985), and hymenoptera have been seen to effect 
pollen transfer in Trichilia havanensis Jacq. (White, in Pennington & Styles). 

It has only recently been realized that genera characterized by perfect flowers 
are unusual in the Meliaceae (Lee, 1967; Styles, who mentioned that this 
condition was restricted to Turraea L. and a few related genera; suspected also 
in some species of Guarea (Pennington, 1981)). What numerous authors in the 
past have described as perfect flowers are in reality either functionally staminate 
or functionally carpellate. In some eases (e.g., Swietenia) the earpellate and 
staminate flowers are conspicuously dimorphic, in others (e.g., Melia) the sta¬ 
minate and perfect flowers are superficially similar but can be told apart by 
inspection of the ovules, which appear aborted even in young staminate flowers. 
Poor staining quality of pollen or withered anther sacs characterize the func¬ 
tionally carpellate flowers, which only rarely have obvious staminodia. 

It may be neeessary to study plants in the field to ascertain whether a species 
is monoecious, dioecious, or polygamous. The reason for this, as Pennington 
(1981) points out, is that the staminate flowers are deciduous soon after an- 
thesis, and they may not be present in herbarium specimens. In some dioecious 
species (e.g., Trichilia Poeppigii C. DC., of northwestern South Ameriea) not 
only are the flowers dimorphic, but the inflorescences are as well. A Costa 
Rican population of the dioecious Guarea rhopalocarpa, carefully followed for 
two years (Bullock et al.), showed complex patterns of flowering and fruiting 
in diserete episodes at irregular intervals during the study period, with two or 
three episodes per year per tree. Flowering oecurred discontinuously over nine 
months of the year, and certain individuals flowered more or less at the same 
time. Trees with staminate or carpellate flowers were in about even proportion, 
but the number of staminate inflorescences during the census period was nearly 
always much greater. 

Mechanisms of fruit and seed dispersal are also varied in the family. In many 
members of subfam. Melioideae the outer integument of the ovule beeomes 
elaborated into a small or large sareotesta, which can be rich in oils. The details 
of development of this structure are poorly known in most genera, but in some 
species it appears to originate from a specific part of the ovule. The meliaceous 
sareotesta does not seem to be a proliferation of the funiculus, and therefore 
it is not exactly equivalent to an aril. In species with dehiscent fruits the 
sareotesta is red or orange, and it eontrasts with the blaek or brown unmodified 
seed coat. Such bright colors attract bird or mammal disperal agents. 

Seed disperal in Guarea glabra Vahl, an understory tree producing abundant 
fruit, has been studied in Panama (Howe & De Steven). Seventy percent of the 
visits and 60 percent of the seeds removed involved four North Ameriean 
migrant birds (great crested flycateher, Swainson’s thrush, red-eyed vireo, and 
Tennessee warbler). Fruiting and the northward migration of these birds were 
synchronized. Of ten species of Aglaia Lour, studied by Pannell & Koziol in 
Malaysia and Indonesia three had dehiscent fruits revealing seeds with a red 
sareotesta (bird-dispersed), and seven had indehiscent fruits and seeds with a 
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yellow, white, or translucent sarcotesta (five of these were primate-dispersed). 
More lipids were present in sarcotestas associated with bird dispersal; the 
coverings of the primate-dispersed seeds were gelatinous, low in lipid content, 
and high in sugars. 

Bats are likely to disperse the fleshy fruits (and endocarps) of Azadirachta 
indica A. Juss. in West Africa (Ayensu) and perhaps elsewhere in the tropics. 
Fruits of Melia Azedarach are eaten and dispersed by birds in the United States 
and by birds and fruit bats in South Africa (White, 1986). Seeds of Carapa 
guianensis Aublet are eaten by rodents, monkeys, and wild pigs, which may 
be agents of dispersal (White, 1983). The buoyant seeds of this species, which 
prefers swamp forests in at least part of its range, are transported by water 
{ibid.). In Amazonia several kinds of fish have been observed to eat the seeds 
of C. guianensis, but the seeds appear to be destroyed in the process (Gotts- 
berger). Wind is the presumed dispersal agent for those species (mainly mem¬ 
bers of subfam. Swietenioideac) with dry, winged seeds. 

Published morphological and anatomical studies of the Meliaceae have dealt 
mainly with wood anatomy and aspects of vegetative structure that are unusual 
in seed plants. 

The early investigations of Kribs and of Panshin into the secondary xylem 
of representatives of the family yielded character sets that for many years were 
thought to be diagnostic for genera. However, wood of about one-half of the 
known species of Meliaceae has now been examined (Pennington & Styles), 
and some of the conclusions drawn by Kribs and Panshin are no longer tenable. 
Few genera of the Meliaceae can be distinguished on the basis of wood anatomy 
alone, but anatomical characters sometimes correlate with other morphological 
ones in taxonomically significant ways. Wood provides characters (e.g., fibers 
septate, terminal bands of apotracheal parenchyma absent vs. fibers nonseptate, 
apotracheal parenchyma present) that are helpful in delimiting subfamilies, 
and within the Melioideae in placing genera in tribes. 

Leaves (as well as the bark and secondary xylem) of many Meliaceae have 
secretory cells. In leaves they are located in the mesophyll and with back lighting 
arc visible as translucent dots. (Secretory cells are evidently lacking in Melia 
Azedarach and Swietenia Mahagoni, however.) The pinnate leaves of species 
of Giiarea are unusual (Skutch) because they exhibit intermittent, indeterminate 
growth from a crozicr-like “bud” at the rachis apex, which remains meriste- 
matic. On the basis of anatomy and development such “leaves” are leaf homo¬ 
logs, although in their continuous growth (including increases in secondary 
xylem thickness) they are analogous to branches (Steingraeber & Fisher). Ex¬ 
periments performed by Fisher showed that leaflets in G. Guidonia (L.) Sleumer 
exhibited either a “sun” or a “shade” morphology and that within a given leaf 
the expression of one form or the other was plastic and related to whether the 
leaflets were initiated in the shade or in the sun. Leaves of G. rhopalocarpa are 
estimated to be 7-11 years old at abscission (Skutch). Such indeterminate leaves 
are also found in species of Chisocheton, a few species of which also have few- 
flowered, cpiphyllous inflorescences. Vascular bundles supplying such inflo¬ 
rescences arise from the stele of the rachis with no evidence that the bundles 
arc adnate to the rachis vasculature (Mabberley, 1979). 


1990] 


MILLER, MELIACEAE 


459 


Basal leaflets in some Meliaceae are modified into stipule-like structures that 
are appressed to the leafbase-stem junction. The point of attachment is, how¬ 
ever, the leaf rachis. Pseudostipules of varying form occur in species of Trichilia 
(Pennington, 1981), and they are known also in some other families of the 
Rutales (e.g., Sapindaceae; Weberling & Leenhouts). Sac domatia occur on the 
abaxial surfaces of leaves of Dysoxylum Fraseranum Benth. of Australia (Met¬ 
calfe & Chalk, 1979). 

The palynology of the Meliaceae has been summarized by Pennington & 
Styles on the basis of studies of about two-fifths of the species in the family, 
including representatives of all genera. The family is stenopalynous, with little 
variation from the basic pattern (pollen subprolate or prolate-spheroidal, 3- or 
4-colporate, psilate, sometimes verrucose) among genera or even subfamilies. 
Pollen has been helpful in the placement of certain genera once included in the 
Meliaceae, for example Flindersia R. Brown in Flinders to the Rutaceae and 
Ptaeroxylon Ecklon & Zeyher (which has neither meliaceous or rutaceous pol¬ 
len) to the Ptaeroxylaceae (with Cedrelopsis Baillon). Turraea and allied genera 
(pollen generally oblate-spheroidal, 3-colporate, exine scabrous to verrucose) 
are the most disparate elements in the family palynologically. Pollen is of 
limited value in defining genera. 

Chemotaxonomic studies of the Meliaceae have focused largely on the dis¬ 
tribution and systematic significance of limonoids, a group of oxidized triter- 
penes otherwise known to occur in the Rutaceae and Cneoraceae. These sec¬ 
ondary metabolites impart a bitter taste to the plant tissues in which they occur. 
A mixture of limonoids is present in most species, and different limonoids may 
be present in different parts of a plant (Taylor, 1983). Sometimes limonoids 
occur in only one plant organ. Only the most highly oxidized limonoids appear 
to be significant taxonomically. Various kinds of limonoids are partitioned in 
mostly nonoverlapping patterns among the Meliaceae, Rutaceae, and Cneo¬ 
raceae, and within the Meliaceae between subfamilies Melioideae and Swie- 
tenioideae, but less clearly among the tribes recognized by Pennington & Styles. 
Melia and Azadirachta A. Juss. (both in tribe Melieae) have many limonoids 
in common, although Azadirachta has some that are lacking in Melia (Taylor, 
1983). Alkaloids are reported from only five members of the Meliaceae (Mester), 
and coumarins are known in relatively few genera (Gray). Flavonoid chemistry 
has not been much used as a chemotaxonomic tool in the family (Harborne), 
and it is unclear how much potential it has. 

The paleobotanical record of the Meliaceae consists of pollen, leaves, seeds, 
and fruits, mainly of Tertiary age. A few Cretaceous fossils have been attributed 
to the family (e.g., Graham, 1962). Structurally preserved wood from the Ter¬ 
tiary of Europe and North Africa is similar to that of the extant genera Carapa, 
Entandrophragma C. DC., and Lovoa Harms (Louvet, 1973, 1975; Madel; 
Selmeir, 1983, 1987), and these occurrences are cited as examples of tropical 
or subtropical elements in pre-Quatemary paleofloras of the Mediterranean 
Basin region. Cedrela is represented by leaves, fruits, and pollen in the Eocene 
and Miocene floras of the western United States (MacGinitie; MacGinitie et 
al). Dispersed pollen of Cedrela and/or Guarea has been recovered from Oli- 
gocene and Miocene sediments in the Caribbean Basin (Graham & Jarzen; 
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Graham, 1977). These occurrences suggest possible migrational tracks and 
temporal limits for the migration of neotropical plant elements occurring in 
the Tertiary paleofloras of the southeastern United States. The absence of 
palynological diversification and distinctive pollen types in the Meliaceae may 
limit how much information can be obtained from studies of dispersed fossil 
pollen. 

Most members of the Meliaceae are forest trees, usually reaching the canopy 
or subcanopy, but sometimes only the understory. In the Neotropics the family 
is especially well represented in nonflooded lowland rain forest (terra firma) 
and in seasonally flooded lowland forest (varzea). Various genera are also 
represented in montane forests and sometimes in the cloud forests of central 
and northern South America. Certain species grow on drier sites, especially in 
the West Indies where species of Trichilia, Guarea, and Cedrela occur on dry 
(sometimes mesic) soils over limestone hills. Xylocarpus granatum Koenig and 
X. mekongensis Pierre, are mangroves, occurring in parts of the area from East 
Africa to tropical Australia and Polynesia (Tomlinson). 

The family is of considerable commercial importance, primarily as a source 
of valuable timbers that are used to make high quality furniture. Khaya A. 
Juss., African mahogany, species ofSwietenia, the true mahoganies, and species 
of Entandwphragma of tropical Africa yield perhaps the most valuable hard¬ 
wood lumbers. A limonoid, azadirachtin, extracted from the seeds of Azadi- 
rachta indica A. Juss., neem tree, has elicited much interest as a growth inhibitor 
and an antifeeding agent against insects. Azadirachtin is presently under study 
for possible use in the control of insects that cause damage to food and other 
crop plants (Schmutterer & Ascher). Oil is extracted from seeds of species in 
a number of genera (Vaughan). Fruits of Lansium parasiticum (Osbeck) Sahni 
& Bennet (L. domesticum Jack), langsat, and Sandoricum Koetjape (Burm. f) 
Merrill, santol, are eaten in Southeast Asia. The former is considered to be one 
of the best fruits of the Malayan region (Popenoe). 

The Meliaceae are placed in the Rutales (Dahlgren et ai, Takhtajan, Thorne) 
or Sapindales (Cronquist), both of which are variously circumscribed. There 
is general agreement, however, that these orders are allied and form a distinct 
evolutionary line, linked directly to magnolioid ancestors (Meeuse). Phyto¬ 
chemical markers (triterpenes), in addition to morphological criteria, indicate 
close evolutionary relationships among the Meliaceae, Simaroubaceae, and 
Rutaceae. Limonoids are known from the Meliaceae and Rutaceae, whereas 
quassinoids, which are biochemically derived from them, are restricted to the 
Simaroubaceae (Seigler), suggesting that the Simaroubaceae are advanced, at 
least in this character. 
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profiles.] 

Ayensu, E. S. Plant and bat interactions in West Africa. Ann. Missouri Bot. Gard. 61: 
702-727. 1974. [Frugivorous bats implicated in the rapid colonization of the Accra 
Plains (Ghana) by Azadirachta indica, which was introduced into West Africa in 
the early 1900’s.] 

Bahadur, K. N. Monograph on the genus Toona (Meliaceae). 251 pp. Dehra Dun. 

1988. [Toona (seven spp.) and Cedrela kept as separate genera.] 

Bailey, L. H., E. Z. Bailey, & L. H. Bailey Hortorium Staff. Hortus third, xiv + 
1290 pp. New York & London. 1976. [Melia, 724, inch cultivar‘Floribunda’(bushy, 
very floriferous) and cultivar ‘Umbraculifera’, Texas umbrella tree (foliage drooping, 
branches radiating); Swietenia, 1086.] 

Baillon, H. Meliacees. Hist. PI. 5: 470-508. 1874. [Melia Azedarach, 470, 471, 493; 
Swietenia, 478-480, 504; English transh. The natural history of plants 5: 470-508. 
1878.] 

Balaogun, a. M., & B. L. Fetuga. Fatty acid composition of seed oils of some members 
of the Meliaceae and Combretaceae families. Jour. Am. Oil Chem. Soc. 62: 529- 
531. 1985. [Species in six genera of Meliaceae studied.] 

Barreiros, H. S. de. Cedrela (Meliaceae): Formas de crescimento. Taxonomia—I. 
(English Abstr.)Arq.Jard. Bot. Rio de Janeiro 21:135-139. 1977; II. (English Abstr.) 
Rodriguesia 30: 253-277. 1978. [Features of tree architecture related to taxonomy; 
three spp. studied.] 

Bawa, K. S., S. H. Bullock, D. R. Perry, R. E. Coville, & M. H. Grayum. Reproductive 
biology of tropical lowland rain forest trees. II. Pollination systems. Am. Jour. Bot. 
72: 346-356. 1985. [Moths pollinate Cedrela (1 sp., monoecious) and Guarea (3 
spp., dioecious) and “small diverse insects” pollinate Trichilia (1 sp., dioecious).] 

-, D. R. Perry, & J. H. Beach. Reproductive biology of tropical lowland rain 

forest trees. I. Sexual systems and incompatibility mechanisms. Am. Jour. Bot. 72: 
331-345. 1985. [Monoecy in C^trap^t(l sp.)and C£’Jr£’/a(l sp.) and dioecy in Guarea 
(6 spp.) and Trichilia (1 sp.).] 

-& P. A. Opler. Spatial relationships between staminate and pistillate plants of 

dioecious tropical forest trees. Evolution 31: 64-68. 1977. [Guarea Luxii C. DC. in 
J. D. Sm. (= G. glabra Vahl); random distribution of staminate and carpellate plants 
in natural forest islands in Costa Rica.] 

Becker, P., & M. Wong. Seed dispersal, seed predation, and juvenile mortality oiAglaia 
sp. (Meliaceae) in lowland dipterocarp rainforest. Biotropica 17: 230-237. 1985. 
[Seeds disgorged after sarcotesta is detached in crop of hombills, seeds remain viable 
after regurgitation; dispersal also by squirrels.] 

Bentham, G., & J. D. Hooker. Meliaceae. Gen. PI. 1: 327-340. 1862. [Treatment by 
Hooker; 37 genera in four tribes; Addenda and Corrigenda, 994, 995.] 

Bernardo, F. A., C. C. Jesena, Jr., & D. C. Ramirez. Parthenocarpy and apomixis in 
Lansium domesticum Correa. Philip. Agr. 44: 415-421. 1961. [= L. parasiticum.] 
Boesewinkel, F. D. Development of the seed of Trichilia grandiflora Oliv. (Meliaceae). 
Acta Bot. Neerl. 30: 459-464. 1981. [Large seed size due to pachychalazy; sarcotesta 
derived from the outer integument and the chalaza.] 

Borchert, R. Phenology and control of flowering in tropical trees. Biotropica 15: 81- 
89. 1983. [Inch Cedrela mexicana M. J. Roemer (= C. odorata L.,fide Pennington).] 
Brewbaker, j. L. The distribution and phylogenetic significance of binucleate and 
trinucleate pollen grains in the angiosperms. Am. Jour. Bot. 54: 1069-1083. 1967. 
[Binucleate and trinucleate types in Meliaceae.] 

Buchinger, M., & R. Falcone. Las Meliaceas argentinas. Rev. Invest. Forest. 1: 9-58. 

7 pis. 1957. [Cedrela, Cabralea, Guarea, Trichilia.] 

Bullock, S. H., J. H. Beach, & K. S. Bawa. Episodic flowering and sexual dimorphism 
in Guarea rhopalocarpa in a Costa Rican rain forest. Ecology 64: 851-861. 1983. 
[Analysis of phenological observations made over two years.] 
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Candolle, A. P. de. Meliaceae. DC. Prodr. 1: 619-626. 1824. [Sixteen genera in three 
tribes (Melieae, Trichilieae, Cedreleae); Melia (7 spp.), Swietenia (3 spp.).] 
Candolle, C. de. Meliacees. Monogr. Phan. 1: 399-752, 756-758. pis. 6-9. 1878. 
[Thirty-five genera in four tribes (Melieae, Triehilieae, Swietenieae, Cedreleae); Me¬ 
lia Azedarach, pi. 6 (fig. 9); Swietenia Mahagoni, pi. 9 (fig. J J).] 

Carreira, L. M. M., & R. Secco S. de. Morfologia poHniea de plantas eultivadas no 
Parque do Museu Goeldi —III. Meliaeeae. Bol. Mus. Paraense Emilio Goeldi Bot. 
1 : 5-22. 1984. [LM and SEM of Swietenia Mahagoni, S. macrophylla', also Carapa, 
Cedrela, Guarea.] 

Chakraborty, D. P. Family Rutaeeae; a bioehemieal systematie viewpoint. Bull. Bot. 
Soe. Bengal 18 : 103-118. 1964. [Bitter eonstituents ally Rutaeeae, Meliaeeae, and 
Simaroubaeeae.] 

Chakraborty, T., & P. C. Datta. Chemieal and botanieal eharaeters as aids to the 
taxonomy of Meliaeeae. Bot. Soe. Bengal Sen Mem. Vol.: 437-454. 1969. [Review 
and extensive bibliography.] 

Chang, C. The Meliaeeae of Taiwan; its taxonomy and floristie relationships. Korean 
Jour. PI. Tax. 18 : 1-7. 1988. [Melia, Aphanamixis Blume, Aglaia, Dysoxylum, Chi- 
socheton.] 

Chang, K. T., & F. H. Wang. Morphology of pollen grains of Meliaeeae. (In Chinese; 
English summary.) Aeta Bot. Siniea 5: 253-265. 1956. [Inel. Melia and Swietenia, 
plus 10 other genera.] 

Coley, P. D. Intraspeeifie variation in herbivory on two tropieal tree speeies. Eeology 
64: 426-433. 1983. [Trichilia Cipo A. Juss. and Cecropia insignis (Moraeeae).] 
Corner, E. J. H. The seeds of dieotyledons. Vol. 1. xii + 311 pp. Vol. 2. viii -I- 522 
pp. Cambridge, London, New York, and Melbourne. 1976. [Meliaeeae, Vol. 1, 185- 
193; Vol. 2, 316-331. Melia Azedarach, M. dubia, Vol. 1, 190, 191; Vol. 2, 327, 
328. Swietenia, Vol. 1, 191, 192; Vol. 2, 329.] 

Cronquist, a. An integrated system of elassifieation of flowering plants. Frontisp. -\- 
xviii -I- 1262 pp. New York. 1981. [Meliaeeae, 813-815; Melia Azedarach, detailed 
illustration, 814; Meliaeeae, Staphyleaeeae, Sapindaeeae, Hippoeastanaeeae, Aeer- 
aeeae, Burseraeeae, Anaeardiaeeae, Simaroubaeeae, Rutaeeae, Zygophyllaeeae, et al. 
in Sapindales.] 

Dahlgren, R. M. T., S. Rosendal-Jensen, & B. J. Nielsen. A revised elassifieation of 
the angiosperms with eomments on eorrelation between ehemieal and other ehar¬ 
aeters. Pp. 149-204 in D. A. Young & D. S. Seigler, eds., Phytoehemistry and 
angiosperm phylogeny. New York. 1981. [Referenees to Meliaeeae throughout.] 
Datta, P. C., & P. Samanta. Cytotaxonomv of Meliaeeae. Cvtologia 42: 197-208. 
1977. [Original data for seven spp. in six genera; inel. Melia Azedarach, 2n = 28, 
Swietenia Mahagoni, In = 54, Y. macrophylla, 2n = 54; idiograms.] 

Davis, G. L. Systematie embryology of the angiosperms. x -I- 528 pp. New York, London, 
& Sydney. 1966. [Meliaeeae, 173, 174.] 

Doria, j. j. Neem; the tree inscets hate. Garden 5(4): 8-11. 1981. 

Duke, J. A. Keys for the identifieation of seedlings of some prominent woody speeies 
in eight forest types in Puerto Rieo. Ann. Missouri Bot. Gard. 52: 314-350. 1965. 
[Melia Azedarach: phancroeotylar, eophylls deeompound, 324; Swietenia Mahagoni: 
eryptoeotylar, eophylls alternate, 31 IJ'ig. 73-,S. macrophylla: eryptoeotylar, eophylls 
opposite, 320, fig. 72\ also Guarea and Trichilia spp.] 

-. On tropieal tree seedlings. 1. Seeds, seedlings, systems, and systematies. Ibid. 

56: 125-161. 1969. [Meliaeeae, inel. Carapa, Cedrela, Melia, Swietenia, Trichilia.] 
Eichler, a. W. Bliithendiagramme eonstruirt und erlaiitert. Vol. 2. Leipzig. 1878. 

[Meliaeeae, 327, 328; inel. Melia Azedarach.] 

Erdtman, G. Pollen morphology and plant taxonomy. Angiosperms. (Correeted reprint 
4 new addendum.) Frontisp. f xiv -l- 553 pp. New York. 1966. [Meliaeeae, pollen 
of speeies in 14 genera, inel. Melia Azedarach (illus.) and Swietenia Mahagoni, 
deseribed briefly, 268, 269.] 
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Fisher, J. B. Sun and shade effects on the leaf of Guarea (Meliaceae); plasticity of a 
branch analogue. Bot. Gaz. 147: 84-89. 1986. [G. Guidonia\ growth of leaves under 
different light regimes yields plastic response in the development of sun or shade 
forms of sequentially produced leaffets.j 

Garudamma, G. K. Studies in the Meliaceae I. Development of the embryo in Azadi- 
rachta indica A. Juss. Jour. Indian Bot. Soc. 35: 222-225. 1956. II. Gametogenesis 
in Melia Azadirachta Linn. Ibid. 36: 227-231. 1957. [= Azadirachta indica.] 
Gershenzon, J., & T. J. Mabry. Secondary metabolites and the higher classification 
of angiosperms. Nordic Jour. Bot. 3: 5-34. 1983. [Limonoids, the most useful tri¬ 
terpenoids in angiosperm taxonomy, unique to the Meliaceae, Rutaceae, and Cneo- 
raceae; the biochemically allied quassinoids only in the Simaroubaceae.] 

Ghosh, P. K., & S. K. Roy. Chisochetonoxylon bengalensisgen. et sp. nov., a new fossil 
wood of Meliaceae from the Tertiary beds of Birbhum District, West Bengal, India. 
Curr. Sci. Bangalore 48: 737-739. 1979. 

Gibbs, R. D. Chemotaxonomy of flowering plants. Vol. 3. Pp. 1275-1980. Montreal 
and London. 1974. [Meliaceae, 1674, 1675, 1679-1685; chemistry summarized in 
Table 71; similar seed-fats in Burseraceae, Meliaceae, and Rutaceae.] 

Girardi, a. M. M. [Girardi-Deiro, A. M.] Contribu?a6 ao estudo de nervafao e 
anatomia foliar das Meliaceae do Rio Grande do Sul: 1. Guarea Lessoniana A. Juss. 
(camboata). Iheringia Bot. 18: 34-47. 1973.* II. Trichilia elegans Juss. (pau-de- 
ervilha). (English abstr.) Bol. Soc. Argent. Bot. 16: 183-196. 1975. III. Trichilia 
Catigua A. Juss. (catigua). Iheringia Bot. 20: 91-104. 1975.* IV. Trichilia Schu- 
manniana Harms, Trichilia Casaretti C. DC. (catigua-branco), Trichilia Hieronymi 
Griseb. (catigua-vermelho) e Trichilia columnata A. M. Girardi (arco-de-paneira). 
(English Abstr.) Ibid. 21: 81-101. 1975. 

Gottsberger, G. Seed dispersal by fish in the inundated regions of Humaita, Amazonia. 

Biotropica 10: 170-183. 1978 [Carapa guianensis, 174, 175.] 

Graham, A. Ficus Ceratops Knowlton and its affinities with the living genus Guarea. 
Jour. Paleontol. 36: 521-523. pi. 90. 1962. [Upper Cretaceous, Wyoming; three- 
dimensional casts, with two-layered pericarp visible in some fossils.] 

-. Studies in neotropical paleobotany. IT The Miocene communities of Veracruz, 

Mexico. Ann. Missouri Bot. Gard. 63: 787-842. 1977[1976]. [Upper Miocene pollen 
of Cedrela (fig. 151) and Guarea (figs. 152, 753).] 

-& D. M. Jarzen. Studies in neotropical paleobotany. 1. The Oligocene com¬ 
munities of Puerto Rico. Ibid. 56: 308-357. 1969. [Guarea pollen, 328.] 

Gray, A. I. Structural diversity and distribution of coumarins and chromones in the 
Rutales. Pp. 97-146 in P. G. Waterman & M. F. Grundon, eds., Chemistry and 
chemical taxonomy of the Rutales. London & New York. 1983. [Coumarins in 
Melia Azedarach and species in three other genera; no chromones reported from the 
Meliaceae.] 

Grijpma, P., & B. T. Styles. Bibliografia selectiva sobre Meliaceas. Centro Interam. 
Doc. Inf Agr. I.I.C.A. Bibliog. 14. 143 pp. 1973. [Lengthy bibliography; all subjects 
included; indexed by genus and species.] 

Groom, P. Excretory systems in the secondary xylem of Meliaceae. Ann. Bot. 40: 631- 
649. pi. 20. 1926. [Produced by cambium.] 

Harborne, j. B. The flavonoids of the Rutales. Pp. 147-173 in P. G. Waterman & 
M. F. Grundon, eds., Chemistry and chemical taxonomy of the Rutales. London 
& New York. 1983. [Common flavonol glycosides listed for five species (in five 
genera) of Meliaceae; species in six other genera have flavonoids in one or a com¬ 
bination of the following classes of compounds: methylated flavonols, methylated 
flavones, flavanones.j 

Harms, H. Meliaceae. In: Engler & Prantl, Nat. Pflanzenfam. III. 4: 258-308. 1896. 
Addenda in, Nachtrag und Register zu Teil II-IV, 208, 209. 1897; Erganzungsheft 
I, 36, 37. 1900; Erganzungsheft II, 188-190. 1906; Erganzungsheft III, 161-163. 
1914. [Forty-four genera in three subfamilies (Cedreloideae, Swietenioideae, Me- 


464 


JOURNAL OF THE ARNOLD ARBORETUM [vol. 71 


lioideae), plus one genus of uncertain placement; Swietenia, 274, 275 {S. Mahagoni 
illustrated); Melia, 286-288 (M. Azedarach illustrated).] 

-. Meliaccae. In: Engler & Prantl, Nat. Pllanzenfam. ed. 2. 19bl: 1-172. 1940. 

[Fifty genera in three subfamilies; Swietenia, 70-74 {S. Mahagoni illustrated); Melia, 
99-102 {M. Azedarach illustrated).] 

Heimsch, C., Jr. Comparative anatomy of the secondary xylem in the Gruinales and 
Terebinthales of Wettstein, with reference to taxonomic grouping. Lilloa 8: 83-198. 
pis. 1-17. 1942. [Meliaceae, 124-130; xylotomic evidence that the Rutaceae, Sim- 
aroubaceae, Meliaceae, Sapindaceae, Burseraceae, and Anacardiaceae constitute a 
± natural group.] 

Howard, R. A. Flora of the Lesser Antilles, Leeward and Windward Islands. Vol. 4. 
Dicotyledoneae —Part 1. 673 pp. Jamaica Plain, Massachusetts. 1988. [Meliaceae, 
581-596; incl. Azadirachta, Carapa, Cedreta, Guarea, Melia, Swietenia, Trichilia.] 
Howe, H. F., & D. De Steven. Fruit production, migrant bird visitation, and seed 
dispersal of in Panama. Oecologia 39: 185-196. 1979. [Seed dispersal 

by resident and migratory birds.] 

Jussieu, A. de. Memoire sur le groupe des Mcliacees. Mem. Mus. Hist. Nat. Paris 19: 
153-304. pis. 12-23. 1832 [1830], [Meliaceae (28 genera in two groups, rank not 
given); Cedrelaceae (8 genera in two groups, rank not given); new names published 
in Bull. Univ. Sci. Industr. Sect. 2 (Bull. Sci. Nat. Geol.) 23: 234-241. 1830.] 
Khosla, P. K., & B. T. Styles. Karyological studies and chromosomal evolution in 
Meliaceae. Silvae Genet. 24: 73-83. 1975. [Two series based on x = 6 and x = 1 
established for the family; intraspecific chromosome races in Swietenia.] 
Koeniguer, J. C., & P. Louvet. Sur la presence d’un bois de Meliacees dans le Tertiaire 
du Fezzen oriental; Entandrophragmoxylon Boureaui Louvet. Palaeobotanist 17: 
33-35. 1 pi. 1968. [Permineralized; Eo-Oligocene of Libya.] 

Kostermans, a. J. G. H. A monograph of Aglaia, sect. Lansium Kosterm. (Meliaceae). 
Reinwardtia 7: 221-282. 1966. [Subfam. Melioideae; 15 spp. of the Indo-Malayan 
region.] 

Kribs, D. a. Comparative anatomy of the woods of Meliaceae. Am. Jour. Bot. 17: 724- 
738. 1930. [Key to 33 genera based on wood structure; suggests recognizing Swie- 
teniaceae for genera of subfam. Swietenioideae on the basis of uniformity of ana¬ 
tomical and morphological characters.] 

Lee, H. Y. Study on the thyrse, a mixed inflorescence. Taiwania 13: 131-145. 1967. 
[Inflorescences olMelia Azedarach and Swietenia spp. interpreted as thyrses in which 
the cymules are three-flowered dichasia, terminal flower perfect in Melia, carpellate 
in Swietenia.] 

Leroy, J.-F. Contributions d. I’etude des forets de Madagascar. Jour. Agr. Trop. Bot. 
Appl. 7: 455, 456. 1960. [Ptaeroxylaceae J. F. Leroy, fam. nov.] 

-. Essais de taxonomic syncretique 1. Etude sur les Meliaceae de Madagascar. 

(English abstr.) Adansonia 11. 16: 167-203. 1976. [Khaya, Neobeguea J. F. Leroy, 
Capuronianthus, Xylocarpus Koenig, Carapa, Neomangenotia J. F. Leroy; mor¬ 
phology, habit development, ecology, phylogeny.] 

Lersten, N. R., & R. W. PoHL. Extrafloral nectaries in Cipadessa (Meliaceae). Ann. 
Bot. 11. 56: 363-366. 1985. [On leaves.] 

Little, E. L., Jr. Checklist of United States trees (native and naturalized). U. S. Dep. 
Agr. Forest Service Agr. Handb. 541. iv + 375 pp. 1979. [Melia Azedarach, 172; 
Swietenia Mahagoni, 280, 281.] 

-& F. H. Wadsworth. Common trees of Puerto Rico and the Virgin Islands. 

Vol. 1. U. S. Dep. Agr. Handb. 249. x + 548 pp. 1964. [Meliaceae, including 
Azedarach, Swietenia Mahagoni, S. macrophylla, 242-255.] 

Louvet, P. Sur les affinites des flores tropicales ligneuscs africaines Tertiaire et actuelle. 
Bull. Soc. Bot. France 120: 385-395. 1973. [Paleoecological inferences (e.g., distri¬ 
bution of tropical rain forest and savannas) based on fossil woods; incl. several 
Meliaceae in the form-genera Entandrophragmoxylon and Lovoaxylon.] 
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-. Sur trois bois fossiles du Tertiaire de Libye. Ibid. 121: 269-280. 1975 [19741. 

[Petrified wood named Entandrophragmoxylon Magnieri (Oligocene) similar to wood 
of Entandrophmgma Candollei Harms.] 

Lubbock, J. A contribution to our knowledge of seedlings. 2 vols. New York. 1892. 

[Meliaceae, 1: 334-337; seedling of Melia Azedarach illustrated.] 

Mabberley, D. J. Meliaceae. Pp. 201, 202 in V. H. Heywood, consultant ed.. Flowering 
plants of the world. New York. 1978. 

-. The species of Chisocheton (Meliaceae). Bull. Brit. Mus. Bot. 6: 301-386. 1979. 

[Fifty-one spp. of the Indo-Malayan region; many general notes of biological interest; 
inch Megaphyllaea Hemsley] 

MacGinitie, H. D. The Kilgore flora, a late Miocene flora from northern Nebraska. 
Univ. Calif Publ. Geol. Sci. 35: 67-158. 16 pis. 1962. [Cedrela Trainii Arnold, 
leaflets and winged fruits, 114, pis. 3, 6, 7.] 

-, E. B. Leopold, & W. L. Rohrer. An early Middle Eocene flora from the 

Yellowstone Absaroka Volcanic Province, northwestern Wind River Basin, Wyo¬ 
ming. Ibid. 108. 103 pp. 45 pis. 1974. [Cedrela Schimperi (Lesquereux) MacGinitie, 
74, pi 16, impression fossils of leaflets; also pollen identified as Cedrela cf mexi- 
cana.] 

Madel, E. Mahagoniholzer der Gattung Carapoxylon n. g. (Meliaceae) aus dem euro- 
paischen Tertian Senckenberg. Lethaea 41: 393-421. 1960. [Based on structurally 
preserved wood from the Upper Miocene of southwestern Germany.] 

Mangenot, S., & G. Mangenot. Nombres chromosomiques nouveaux chez diverses 
dicotyledones et monocotyledones d’Afrique occidental. Bull. Jard. Bot. Bruxelles 
27: 639-654. 1957. [Fourteen species in seven genera; endopolyploidy in Entan- 
drophragma angolense C. DC.] 

Martin, A. C. The comparative internal morphology of seeds. Am. Midi. Nat. 36: 513- 
660. 1946. [Meliaceae, 618, 619, 646; inch Melia Azedarach, Swietenia.] 

Matuda, E. Meliaceas de Chiapas. Anal. Instit. Biol. (Mexico) 19: 407-425. 1948. 

[Melia, Swietenia, Trichilia, Guarea, Cedrela.] 

Meeuse, a. D. j. The concept of the Rutales. Pp. 1-8 in P. G. Waterman & M. R. 
Grundon, eds., Chemistry and chemical taxonomy of the Rutales. London & New 
York. 1983. [Rutales and Sapindales distinct on the basis of feeding behavior of 
swallowtail butterfly larvae (superfamily Papilionidae).] 

Mehra, P. N., T. S. Sareen, & P. K. Khosla. Cytological studies on Himalayan Me¬ 
liaceae. Jour Arnold Arb. 53: 558-568. 1972. [Melia Azedarach, n= 14 (two sources); 
M. composita, n = 14; M. Toosendan, « = 14; counts in 15 other species in nine 
genera.] 

Mester, I. Structural diversity and distribution of alkaloids in the Rutales. Pp. 31-96 
in P. G. Waterman & M. F. Grundon, eds.. Chemistry and chemical taxonomy 
of the Rutales. London & New York. 1983. [Alkaloids reported from five members 
of the Meliaceae.] 

Metcalfe, C. R., & L. Chalk. Meliaceae. Anat. Dicot. 1: 349-358. 1950. [Leaves, axes, 
bark, wood, roots; extensive bibliography.] 

-&-. Anatomy of the dicotyledons, ed. 2. Vol. 1. Oxford. 1979. [Epirachial 

flowers and inflorescences, sac domatia, interxylary cork.] 

Minfray, E. Contribution a I’etude caryo-taxinomique des Meliacees. Bull. Soc. Bot. 
France 110: 180-192. 1963a. [Ten species in eight genera, inch Me/ia and 

-. Le noyau et les chromosomes somatiques de deux Meliacees. Bull. Mus. Hist. 

Nat. Paris II. 35: 527-531. 1963b. [Neobeguea, Carapa.] 

Mitra, C. R. Neem. [v] + 190 pp. 77 pis. Hyderabad. 1963. [Azadirachta indica\ 
medicinal uses and chemistry.] 

Morton, J. F. Atlas of medicinal plants of Middle America, Bahamas to Yucatan, 
xxviii -I- 1420 pp. Springfield, Illinois. \ 9i \ .[Melia Azedarach, Swietenia Mahagoni, 
S. macrophylla, 403-407.] 
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Muller, J. Fossil pollen records of exlanl angiosperms. Bot. Rev. 47: 1-142. 1981. 
[Meliaceae, 69, 70.] 

Murty, Y. S., & S. Gupta. Morphological studies in Meliaceae. II. A reinvestigation 
of floral anatomy of members of Swietenieae and Trichilieae. Proc. Indian Acad. 
Sci. B. 87: 55-64. 1978. [Swietenia Mahagoni, also species of Soymida A. Juss., 
Chukrasia A. Juss., Dysoxylutn, Aphanamixis, and Trichilia.] 

Nair, N. C. Early endosperm development in Meliaceae. Sci. Culture 22: 34, 35. 1956. 
[Melia Azedarach; Azadirachta, Cedrela, Naregamia.] 

-. Studies on Meliaceae I. Floral morphology and embryology of Naregamia alata 

W. & A. Jour. Indian Bot. Soc. 38: 353-366. 1959. [Flowers, micro- and megaspo- 
rogencsis, fertilization, embryogeny, seeds.] II. Floral morphology and embryology 
of Melia Azedarach Linn.—a reinvestigation. Ibid.: 367-378. 1959. [Formation of 
multiple (2-5) megagametophytes in some ovules; polyembryony; triple fusion ob¬ 
served; numerous other well documented details.] III. Floral morphology and em¬ 
bryology of Sandoricum indicum Cav. Phyton Argentina 10: 145-151. 1958. V. 
Morphology and anatomy of the flower of the tribes Melieae, Trichilieae and Swie- 
tenieac. jour. Indian Bot. Soc. 41: 226-242. 1962. [Inch Melia and Swietenia.] VI. 
Morphology and anatomy of the flower of the tribe Cedrelieae and discussion on 
the floral anatomy of the family. Ibid. 42: 177-189. 1963. 

-& K. Kanta. Studies in Meliaceae IV. Roral morphology and embryology of 

Azadirachta indica A. Juss.—a reinvestigation. Ibid. 40: 382-396. 1961. 
Narayana, L. L. Floral anatomy and embryology of Cipadessa baccifera Miq. Jour. 
Indian Bot. Soc. 37: 147-154. 1958a. [Inch micro- and megasporogenesis.] 

-. Floral anatomy of the Meliaceae. I. Ibid. 37: 365-374. 1958b. [Melia Azedarach, 

Swietenia Mahagoni, 365-369; also Cedrela, Walsura Roxb., Aglaia.] II. Ibid. 38: 
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[Sandoricum Koetjape, Lansium domesticum (= L. parasiticum), 426-428.] 
Record, S. J. Mahogany and some of its substitutes, a descriptive key based on gross 
and lens characters. Jour. Forestry 17: 1-8. 1919. [Thirteen families and 27 genera, 
including 11 genera in the Meliaceae.] 
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Selmeir, a. Carapoxylon ortenburgense n. sp. (Meliaceae) aus dem untermiozanen 
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aceae, Cneoraceae, and allied taxa. Pp. 353-375 in P. G. Waterman & M. F. 
Grundon, eds.. Chemistry and chemical taxonomy of the Rutales. London & New 
York. 1983. 

-. The chemistry of the limonoids from Meliaceae. Fortschr. Chem. Org. Natur- 

stofle 45: 1-102. 1984. 

Thorne, R. F. Phytochemistry and angiosperm phylogeny, a summary statement. Pp. 
233-295 in D. A. Young & D. S. Seigler, eds.. Phytochemistry and angiosperm 
phylogeny. New York. 1981. [Meliaceae, Rutaceae, Simaroubaceae, Burseraceae, 
Anacardiaceae, Leitneriaceae et al. in suborder Rutineae, with suborder Sapindineae 
et al. comprising Rutales, superorder Rutiflorae.] 

Tomlinson, P. B. The botany of mangroves, xii -I- 413 pp. Cambridge. 1986. [Xylo- 
carpus, 2 spp., inch original observations of vegetative structure and biology of X. 
granatum Koenig; pneumatophores.] 

Umadevi, L, M. Daniel, & S. D. Sabnis. Chemosystematics of some Indian members 
of the family Meliaceae. Feddes Repert. 99: 195-197. 1988. [Melia Azedarach, M. 
composita (= M. Azedarach, fide Mabberley, 1984 {ur\dtr Melia references)), Swie¬ 
tenia Mahagoni, S. macrophylla, plus species in 11 other genera (in all four subtribes) 
surveyed; most contained flavonols and proanthocyanins.] 

Vaughan, J. G. The structure and utilization of oil seeds, xv -I- 279 pp. London. 1970. 
[Melia Azedarach, 156, 157, \ 59] Azadirachta, Carapa, Trichilia, AmooraRoxh. (= 
Aglaia).] 

Waterman, P. G. Alkaloids of the Rutaceae: their distribution and systematic signifi¬ 
cance. Biochem. Syst. Ecol. 3: 149-180. 1975. [Relationships of Meliaceae, Sima¬ 
roubaceae, and Rubiaceae as indicated by limonoid, coumarin, alkaloid and chro- 
mone chemistry, 174-176.] 
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White, F. Long distance dispersal, overland migration and extinction in the shaping of 
tropical African floras. Bothalia 14: 395-403. 1983. [Carapa, Xylocarpus, 400, 401.] 
-. The taxonomy, chorology and reproductive biology of southern African Meli¬ 
aceae and Ptaeroxylaceac. Ibid. 16: 143-168. 1986. [Melia Azedarach, 154, 155.] 
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-& B. T. Styles. Meliaceae. FI. Zambesiaca 2: 285-319. 1963. [Ten genera; Melia 

Azedarach, 315.] 

Wilson, P. Meliaceae. N. Am. FI. 25: 263-296. 1924. [Melia Azedarach, Swietenia 
(four spp.), plus five other genera.] 


Key to the Genera of Meliaceae in the 
Southeastern United States 

General characteristics: Small to large trees; leaves alternate, exstipulate, once or twice 
odd-pinnate or even-pinnate; plants monoecious or polygamous; inflorescences axillary 
thyrses; flowers perfect, staminate, or carpellate (if only staminate and carpellate, then 
dimorphic), regular, pentamerous; sepals free or fused basally; petals free; stamens hy- 
pogynous, united into a fringed tube, or tube ending in deltoid teeth, anthers sessile; 
gynoecium syncarpous, 5-locular, stigma rounded, as wide as the style, or stigma discoidal, 
wider than style; ovules two, superposed, or many in 2 rows; fruit a drupe or a septicidal 
capsule splitting from base to apex; seeds remaining in endocarp or seeds free and winged. 

A. Leaves once to twice odd-pinnate, leaflets serrate; flowers large, showy, perfect and 
staminate flowers isomorphic; sepals separate; staminal tube fringed with narrow 
teeth; stigma rounded, as wide as the elongate style; nectariferous disc inconspicuous; 

fruit a drupe .1. Melia. 

A. Leaves even-pinnate, leaflets entire; flowers small, whitish, staminate and carpellate 
flowers dimorphic; sepals fused basally, staminal tube terminating in a ring of deltoid 
teeth; stigma discoidal, style narrow, short or long, nectariferous disc conspicuous, 
orange; fruit a septicidal capsule. 2. Swietenia. 


Subfam. MELIOIDEAE [Harms in Engler & Prantl, Nat. Pflanzenfam. III. 4; 

267. 1896.] 

1. Melia Linnaeus, Sp. PI. 1: 384. 1753; Gen. PI. ed. 5. 182. 1754. 

Small [to large] trees [or shrubs]; branch apices dying back, new growth 
initiated from axillary buds; bud scales stellate pubescent. Leaves deciduous, 
once to twice, rarely thrice, odd-pinnate, a pair of glands (extrafloral nectaries?) 
located on new branches near leaf insertions; young leaves with a mixture of 
dendritic (or stellate) hairs and simple, hooked hairs; leaflets petiolulate, mostly 
symmetrical at base, acuminate, serrate. Plants polygamous; inflorescences 
borne in the axils of the early leaves, terminal flower of cymule perfect, lateral 
flowers staminate; perfect and staminate flowers similar at anthesis. Sepals 
5(67), mostly free. Petals 5(67), weakly [or strongly] pubescent abaxially, alter¬ 
nate with the sepals. Staminal tube cylindrical, outer surface smooth or with 
linear appendages, inner surface with long hairs, tube 20(24?)-toothed; anthers 
10(127), sessile, basifixed, inserted inside the tube opposite pairs of teeth, as 
long as the teeth and bent inward over the stigma at anthesis, connective slightly 
prolonged; pollen ± prolate, exine smooth to slightly scabrate. Ovary 5- or 6- 
locular, each locule with 2 superposed, anatropous ovules, style long-cylindri¬ 
cal, ending in a hemispherical stigma (style head) with five or six inwardly bent 
lobes [or lobes erect]; nectariferous disc annular, obscure, entirely below the 
ovary. Fruit a ± globose [or ovoid] dmpe, endocarp spheroidal [or narrowly 
ellipsoidal], keeled, 5- or 6-locular, or locules fewer by abortion; one, rarely 
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Figure 1. Melia. a-g, M. Azedarach: a, inflorescence and leaf, x 'A; b, flower, x 3; 
c, staminate flower in partial vertical section (petals and two sepals removed), showing 
gynoecium, nectariferous disc, staminal tube, appendages, and anthers, x 4; d, fruit 
(drupe), showing scars of staminate flowers on pedicel, x 1; e, fruit in diagrammatic 
cross section, showing 6-locular stone, 2 locules without seeds, endosperm stippled, 
embryos with 2 or 3 cotyledons, x 2; f stone, from side, x 2; g, stone, from above, 

X 2. 

two seeds per locule. Seed coats thin, brown; embryo ellipsoid, cotyledons flat, 
longer than broad, plumule minute; endosperm conspicuous, fleshy, oily. 
Lectotype species: M. Azedarach L.; see N. L. Britton, N. Am. Trees 593. 
1908. (Ancient Greek name for manna ash [Fraxinus Ornus L.].)— Chinaberry. 

A small genus indigenous to temperate, subtropical, and tropical regions of 
Asia and Africa, with one species, Melia Azedarach, chinaberry, China tree, 
pride of India, Carolina mahogany, In = 28, introduced into the Americas 
where it is now widely naturalized. The original range of M. Azedarach may 
be impossible to ascertain because the species occurs throughout a large part 
of warm-temperate and tropical Asia. Hiern (in Hooker) noted that M. Azeda¬ 
rach was “wild in the sub-Himalayan tract, alt. 2-3000 ft.”; Rechinger reported 
that M. Azedarach was spontaneous in the western Himalayas. Other authors 
(c.g., Coode & Cullen) concluded that it is native to India and China. Mabberley 
has recently contended that its native range encompasses portions of the area 
from Nepal, India, Burma, and southern China, through parts of the Malay 
Archipelago to New Guinea, the Solomon Islands, and tropical Australia (see 
discussion that follows). 

The introduction of Melia Azedarach into the United States is credited to 
Andre Michaux, who is said to have grown it in his garden near Charleston, 
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South Carolina, in the late eighteenth century. At the close of the second decade 
of the 1800’s, F. A. Michaux reported that M. Azedarach had become abundant 
in coastal areas of the southern United States, and, about the same time, Elliott, 
in reference to South Carolina and Georgia, wrote that it was “perfectly nat¬ 
uralized” and “springing from seed in cultivated land and around enclosures.” 
It is now widely grown and self-seeding throughout our area except in the 
mountains. Mabberley suggested that plants in North America seemed to have 
at least two distinct origins, viz. from Indian plants via the Middle East and 
from Chinese plants via Japan. 

The cultivar ‘Umbraculifera’, Texas umbrella tree, 2n = 28, with a dense, 
flattened crown of foliage and the main branches radiating from the trunk like 
the supports of an umbrella, was first observed in Texas (where it may have 
originated). Most of the naturalized trees are of a much more open form. The 
Texas umbrella tree is widely planted in the southeastern United States. 

Propagation of Melia Azedarach for horticultural purposes is from seeds or 
cuttings. The seeds germinate while they are still enclosed in endocarps, and 
one fruit may produce up to four seedlings. Germination percentages are usually 
high. Precocious flowering (sometimes even in the seedling stage) has occa¬ 
sionally been observed (van Steenis). 

The circumscription of Melia is uncertain. Most authors state that the genus 
consists of 15 or fewer species, but it may actually contain about five species 
(Pennington & Styles, family references), or probably even a smaller number. 
Jacobs emphasized several important differences between Melia and Azadi- 
rachta A. Juss., which are sometimes treated as congeneric. The latter consists 
of two species, A. indica A. Juss. {M. Azadirachta L.), neem, a tree cultivated 
throughout India and held sacred by the Hindus, and A. excelsa (Jack) Jacobs 
of the Indo-Malayan region. Some of the characters that distinguish Melia and 
Azadirachta are: leaves twice- or thrice-pinnate vs. once-pinnate; large extra¬ 
floral nectaries(?) near petiole bases, one pair (both circular) vs. two pairs (one 
pair circular, the other linear); ovary 4-8-locular vs. 3-locular; style broad, 
stigma 4-6-lobed vs. slender and 3-lobed; and ovules superposed vs. collateral. 
However, Corner (family references) questioned whether Azadirachta, Melia, 
and Cipadessa Blume have been distinguished satisfactorily. He also mentioned 
that seeds of species of Melia and Cipadessa are similar. 

Flowers and fruits of Melia Azedarach have been illustrated and described 
repeatedly. Less well-known species of Melia are included in various standard 
floras and other works that treat tropical or subtropical Asia or Africa. While 
numerous names exist for the considerable morphological diversity presented 
by the Asian plants, Mabberley concluded that only one polymorphic species, 
M. Azedarach, exists in that region. He proposed an informal infraspecific 
classification for M. Azedarach that consists of three categories, wild plants 
(inch M. dubia Cav., M. composita Willd., M. australasica A. Juss., and other 
synonyms), Chinese cultivars (M. Toosenden Sieb. & Zucc. and other syn¬ 
onyms), and Indian cultivars (numerous synonyms). Many of these names have 
been used in floras or to document phytochemical or other investigations into 
the biology of Melia. The two groups of cultivars originated in different parts 
of Asia through selection for desirable horticultural qualities. 
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Wild plants of Melia Azedarach occur in forests in an area ineluding India 
and southern China, southward through the Indoehinese Peninsula, parts of 
Malesia to New Guinea and tropical Australia, where they sometimes are large 
trees (to 40 m). Wild plants, whieh have larger leaflets (to 6 cm long) and 
smaller flowers, are evidently not hardy in eool-temperate regions. In eontrast, 
plants naturalized or cultivated in temperate regions have smaller, serrate or 
lobed, usually glabrous leaflets and large bluish, pink, or white flowers. The 
ehinaberry of the southeastern United States is presumably partly derived from 
plants introdueed into Europe from the Middle East, which in turn are believed 
to have come at least as early as the 9th century B.C. from plants of Indian 
origin (Mabberley). Cultivars seleeted in Japan (from putative Chinese stoeks) 
have been a seeond souree of introduetions into European and North American 
horticulture. 

A name often applied to Mabberley’s eoncept of wild plants Melia Azeda¬ 
rach is M. dubia Cav.; flowering and fruiting specimens so-named in the her¬ 
barium of the Arnold Arboretum are markedly distinct from Melia Azedarach 
as it is represented in the Southeast. Mabberley has added M. dubia and several 
other names to the synonymy of M. Azedarach, eiting his inability to eorrelate 
differences in flower eolor and leaf eharaeters with geography. It would be 
interesting to know if the “wild” plants are reproduetively isolated from those 
in cultivation, in view of the fact that hybrids are known among at least some 
of the eultivars. 

Melia Azedarach is widely naturalized in Africa, and one or perhaps two 
other speeies appear to be indigenous to that continent. Melia Bombolo Welw. 
is reported from West Afriea (Senegal, Gabon, Demoeratie Republic of the 
Congo, and Angola; Staner & Gilbert) and M. Volkensii Guerke from tropical 
East Africa (Uganda; Giirke). The relationship between these speeies and M. 
Azedarach s. 1. is unelear. The genus obviously needs monographic study. 

The sole representative of the genus in the Southeast, Melia Azedarach, is 
reported to be polygamous on the basis of observations of trees growing in 
Taiwan (Lee, Styles (1972), family referenees). Individual eymules in an inflo- 
reseenee are mostly three-flowered dichasia in which the terminal flower is 
perfect (and the first to open) and the two lateral flowers are staminate (and 
caducous following an thesis). Sometimes all three flowers are staminate. Perfect 
and staminate flowers are indistinguishable at anthesis, but the fate of indi¬ 
vidual flowers can be followed by observing the pattern of fruit set. My ex¬ 
amination of herbarium specimens eolleeted in the Southeast revealed that 
fruits are usually at the ends of pedicels that bear opposite sears (whieh represent 
the places where the staminate flowers were attached). Polygamy should be 
confirmed in our area by observations of plants in flower. 

Plants of Melia Azedarach have many uses, although the species is not of 
great commercial importance. The wood has been used in eabinets, furniture, 
and eigar boxes, and in the manufaeture of fiberboard. Pulp from the wood 
has been made into various kinds of paper in India. Styles & Khosla (family 
referenees) eonsider M. Azedarach to be a “species of enormous forestry po¬ 
tential,” and report that a program to improve the species genetically is under 
way in Argentina. 
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A decoction of bark from the roots is reputed to be an effective vermifuge, 
probably reflecting the presence of vanillic acid (Chiang & Chang). Other parts 
of the plant are also used occasionally in folk medicine. The seeds contain 
about 40 percent oil. The endocarps are sometimes strung as beads, for example, 
in rosaries. A triterpenoid, azadirachtin, originally isolated from the fruits of 
Azadirachta indica, but also found in the fruit of M. Azedarach (Morgan & 
Thornton), inhibits feeding in desert locusts {Schistocera gregaria). Other kinds 
of insects are repelled by extracts of the plant. Fermented fruits of M. Azedarach 
were used as a source of alcohol during the American Civil War (Mabberley). 

Fruits and leaves of Melia Azedarach are reported to be poisonous to humans 
and certain domestic animals (Carratala, Kwatra et al). However, the poison¬ 
ous principle has been elusive. A toxic alkaloid, tazetine, has been found in 
the bark and fruit (Morton, family references), and the presence of an alkaloid, 
azedarine, is mentioned by Carratala. The work of Morrison indicated that the 
toxicity of the fruit derives from an unidentified alkaloid, which acts in concert 
with a resin. However, Schulte and coworkers did not detect toxic substances 
in the fruits of M. Azedarach. Oelrichs and colleagues isolated four limonoids 
(meliatoxins) from the flesh of fruits from trees in Queensland. These proved 
toxic to pigs and mice in clinical trials. 

Birds and fruit bats play a role in the dispersal of Melia Azedarach (White, 
1986). In North America the robin (Turdus migratorius migratorius) is reported 
to eat quantities of the fruit (Beal, Elliott). 
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Ini. Bol. Appl. Agr. Trop. 33: 461-463. 1953. [Lowermost leaflets deeply incised.] 
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Israel Jour. Bot. 25: 184-194. 1976. [M. Azedarach', in partially defoliated branches 
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Hardin, J. W., & J. M. Arena. Human poisoning from native and cultivated plants, 
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Morrison, F. R. A contribution to the chemistry of the fruit obtained from the white 
cedar tree {Melia Azedarach, L. var. australasica, C. D.C.; syn. M. australasica, A. 
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vegetative. Revista Agr. Piracicaba 47: 71-74. 1972. [Offshoots from roots.] 

-& M. I. Gregolim. Fenologia de Melia Azedarach L. no sul do Brasil. Turrialba 

30: 107-109. 1980. [Observations over 12 months.] 
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om Melia dubia. Phytochemistry 23: 135-137. 1984. [Limonoids, compositin, and 
compositolide, from leaves and seeds; M. dubia = M. Azedarach, fide Mabberley 
(1984).] 

Rechinger, K. H. Meliaceae. FI. Iranica 133. 3 pp. 1987. [M. Azedarach, “In montibus 
Himalaya occidentalibus spontanea.”] 

Ridley, H. N. The flora of the Malay Peninsula. Vol. 1. xxxv + 918 pp. London. 1922. 

[Melia, 3 spp., including M. Azadirachta, 383, 384.] 

Saunders, E. R. Floral morphology, a new outlook with special reference to the inter¬ 
pretation of the gynaeceum. Vol. 1. Cambridge. 1937. [M. Azedarach, 89.] 
Schulte, K. E., G. Rucker, & H. U. Matern. Uber einige Inhaltsstoffe der Fruchte 
und Wurzel von Melia Azedarach L. Planta Med. 35: 76-83. 1979. [Many com¬ 
pounds isolated and identified; toxic substances not detected in fruits.] 

Sims, J. Melia Azedarach. Common bead-tree. Bot. Mag. 27: t. 1066. 1807. 

Singh, M. M., S. K. Purkayastha, P. P. Bhola, & A. K. Gupta. A reappraisal of the 
suitability of Melia Azedarach as a paper making raw material. Indian Forester 103: 
641-650. 1977. [May be used for wrapping, writing, and printing papers if tree has 
grown slowly.] 

Staner, P., & G. Gilbert. Meliaceae. FI. Congo Beige Ruanda-Urundi. Spermatophytes 
7: 147-213. 1958. [Melia, 2 spp., 172-175, including description and illustration of 
M. Bombolo.] 

Steenis, C. G. G. j. van. General considerations. FI. Malesiana I. 4: xiii-lxix. 1948. 

[Precocious flowering in M. Azedarach, xxi.] 

Tutin, T. G. Melia L. F\. Europaea 2: 231. 1968. [M. Azedarach, “widely planted in 
S. Europe for ornament and shade and locally naturalized.”] 

Umadevi, I., M. Daniel, & S. D. Sabnis. Sapwood-heartwood conversion in Melia 
Azedarach Linn.—a chemical study. Jour. Econ. Tax. Bot. 10: 411-415. 1987. [Lip¬ 
ids, hemicelluloses, lignin, alkaloids, organic acids, ethanol, and water soluble frac¬ 
tions summarized in a table; most compounds identified, some not.] 

Zerpa, D. M. de. Los cromosomas de Melia Azedarach. Agron. Trop. 2: 257. 1953. [n 
= 14.] 


Subfam. SWIETENIOIDEAE Harms in Engler & Prantl, Nat. Pflanzenfam. 

III. 4: 267. 1896. 

2. Swietenia Jacquin, Enum. Syst. PI. Ins. Carib. 4, 20. 1760. 

Small to large trees; bark dark brown, shallowly fissured; scales of terminal 
buds glabrous. Leaves even-pinnate (rarely odd-pinnate), apex of rachis abort¬ 
ing; young leaves with numerous scattered glandular hairs and a few long, 
simple hairs; leaflets petiolulate [or sessile], oblique at base, lower part oflamina 
of each narrower than upper, short [to long] acuminate, entire; leaflets usually 
deciduous before rachis. Plants monoecious; inflorescences borne on new growth; 
terminal flower of cymules carpellate, lateral flowers staminate. Flowers im¬ 
perfect; perianth of staminate and carpellate flowers similar, calyx of 5 (rarely 
4 or 6) nonoverlapping lobes, glabrous, margin uneven or ciliate; petals 5 (rarely 
4 or 6), convolute in bud, entire or ciliate, otherwise glabrous. In staminate 
flowers the stamen tube urn-shaped, 10 (rarely 12)-toothed; anthers 10 (or 12), 
dorsifixed, inserted at a position below the stigma, alternating with the teeth; 
pollen spherical, ± psilate, margins of colpi thickened; ovary narrowly pyr¬ 
iform, (4)5(6)-locular, ovules rudimentary, style long, stigma narrower than 
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mouth of tube; nectariferous disc annular, obscurely lobed, extending slightly 
above the insertion of the ovary. In carpellate flowers stamen tube um-shaped, 
anthers small and withered, inserted above the stigma, anthers and teeth of 
stamen tube + flexed over stigma at anthesis, ovary globose, (4)5(6)-locular, 
each locule with numerous anatropous ovules in 2 rows; placentation axile; 
style short, stigma as broad as mouth of stamen tube, discoid, indistinctly 
5-rayed, stigmatic surface on lower side; nectariferous disc annular, obscurely 
lobed, extending slightly above the insertion of the ovary. Fruit a 5-locular 
capsule, dehiscing septicidally from the base [or apex and base or from the 
middle to the ends], pericarp 2-layered, the woody outer layer separating first, 
5-ridged columella persistent. Seeds large, in 2 rows, winged, attached by the 
funiculus near the apex of the axis; wing mostly elaborated from outer integ¬ 
ument, weakly [or strongly] aerenchymatous at base and around seed; inner 
seed coat thin; embryo transversely elliptic, located at the bottom of the seed 
below the wing, radicle oriented perpendicularly to the long axis of the seed 
and to the position of the micropyle, cotyledons broader than long, plumule 
inconspicuous; endosperm very thin, inconspicuous, oily. Type species: S. 
Mahagoni (L.) Jacq., the only one included in the genus when it was established 
by Jacquin. (Named in honor of Gerard von Swieten, 1700-1772, Dutch phy¬ 
sician and botanist, who worked in Vienna during the last third of his life and 
who was instrumental in the establishment of the botanic garden at Schonbrunn 
and the University of Vienna.] — Mahogany, caoba. 

Three species of tropical and subtropical America; one, Swietenia Mahagoni, 
West Indian mahogany, native in our area only at the southern end of Florida 
(Monroe and Dade counties, including the Florida Keys), but hardy northward 
in Florida. Otherwise, it is indigenous to the islands of the western and northern 
Caribbean region (Greater Antilles, Bahamas) but evidently was introduced in 
Puerto Rico, the Virgin Islands, and the Lesser Antilles (Little; Little & Wads¬ 
worth, family references). However, the exact extent of its native range is not 
known because this species was planted extensively, probably beginning in the 
1700’s, and some populations represent escapes from cultivation. Indeed, this 
important tree has been introduced throughout the tropics as a source of timber 
and as a shade tree. It seeds freely, and isolated mature trees are sometimes 
surrounded by numerous seedlings, as, for example, in the Lesser Antilles 
(Howard). 

Swietenia Mahagoni is allopatric with S. macrophylla King, Honduran ma¬ 
hogany, known from Mexico and Central America (Veracruz and Chiapas, 
Mexico, and Belize south to Panama) and South America (Colombia and 
Venezuela and disjunct to Peru, Bolivia, and Brazil), and S. humilis Zucc., 
restricted to the Pacific slope of Mexico (Sinaloa southward), Guatemala, Hon¬ 
duras, El Salvador, Nicaragua, and Costa Rica. Swietenia macrophylla and S. 
humilis are sympatric in parts of Mexico, Guatemala, and Costa Rica (Lamb, 
1966; Styles in Pennington, 1981, family references), but detailed studies of 
co-occurring populations evidently have not been undertaken. Putative, spon¬ 
taneous hybrids between open-pollinated trees of S. macrophylla and S. Ma¬ 
hagoni, S. humilis and S. macrophylla, and S. humilis and S. Mahagoni have 


478 


JOURNAL OF THE ARNOLD ARBORETUM [vol. 71 



Figure 2. Swietenia. a-n, S. Mahagoni: a, inflorescence, x 1; b, staminate flower, 
X 5; c, same, with one sepal, petals, and part of staminal tube removed to show nec¬ 
tariferous disc and nonfunctional gynoecium, x 10; d, ovary of staminate flower in 
diagrammatic cross section, showing rudimentary ovules, x 12; e, carpellate flower with 
petals and part of staminal tube removed, showing gynoecium, disc, and rudimentary 
anthers, x 10; f, ovary of carpellate flower in diagrammatic cross section, showing ovules 
and placentation, x 12; g, inflorescence with very young fruit, and showing scars of 
staminate flowers, x 1; h, leafy branch with mature fruit, x 'A; i, j, stages in opening of 
fruit, X 1 / 2 ; k, axis of fruit (columella) with seeds after fall of woody valves, x 1 / 2 ; 1, 
ridged columella with seeds removed, note two rows of scars, (cf. f), x ‘A; m, seed, x l; 
n, embryo, oriented as in seed, radicle at left, cotyledon wider than long and extending 
above and below the position of radicle, cotyledons strongly coherent (second cotyledon 
not visible), x 2. 
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been recognized either in plantations of the parental species or in areas of 
sympatry (Whitmore & Hinojosa). The hybrids present various morphological 
traits that are intermediate between the parents, but detailed studies of progeny 
resulting from controlled crosses have not been undertaken to confirm these 
observations. Only in Taiwan have crosses between a tree of S. macrophylla 
(pollen parent) and S. Mahagoni been performed (Lee, 1968). The stomatal 
length to width ratio and leaflet size in the hybrid seedlings were in general 
intermediate between measurements of these features in seedlings from seeds 
produced through the self-pollination of flowers on the parental trees. Chro¬ 
mosome numbers of the plants used in this study were not determined. 

The three species of Swietenia differ in a combination of traits, including 
vegetative, floral, and fruit characters. Leaflets in S. Mahagoni are generally 
smaller (mostly 4-6 cm long, 1.5-2.5 cm wide), petiolulate (especially the lower 
ones), and acute and sometimes aciculate (vs. mostly 7-9 cm long, 2-3 cm 
wide, subsessile, and long acuminate in S. humilis and mostly 9-13 cm long, 
3-5 cm wide, petiolulate, and acute to short acuminate in S. macrophylla). 
Swietenia Mahagoni has the smallest capsules of the three species (4-6 cm 
long; vs. 8-16 cm in S. humilis and 12-15 cm in S. macrophylla) and also the 
smallest seeds. These are brown in contrast to the pale orange-brown seeds of 
S. humilis and the usually dark brown ones of S. macrophylla. The calyx and 
corolla are reported to be ciliate in S. Mahagoni and entire in S. humilis and 
S. macrophylla (Styles in Pennington, 1981, family references), but this differ¬ 
ence was not apparent in numerous specimens of the three species that I studied. 
However, the flowers of S. humilis are slightly larger than those of the other 
two species (observations based on specimens in the combined herbaria of the 
Arnold Arboretum and Gray Herbarium). Although the diagnostic character¬ 
istics are largely quantitative and gradational, intermediates appear to be un¬ 
common (except for the hybrids discussed earlier). Leaflet size and shape are 
variable in all three species, but especially so in S. Mahagoni, in which they 
can vary from two to four times longer than broad. Elliptic to ovate leaflets 
appear to be the commonest expression, although the shape is difficult to 
describe precisely because the laminae, and particularly the leaf bases, are 
asymmetrical, sometimes greatly so. 

Swietenia and most other members of subfam. Swietenioideae have woody 
capsules containing a conspicuous columella and winged seeds. Species of 
Swietenia have ovoid woody capsules that open from the base to the apex 
(described by Johnson as starting in the middle of the capsule in S. macrophylla) 
and contain seeds with a large terminal wing, which is attached near the distal 
end of the columella. In Khaya A. Juss., the source of African mahogany and 
a genus thought by some (Lamb, 1966) to be close to Swietenia, the seeds have 
a complete, narrow marginal wing, and the capsules open from the apex to the 
base. Most other members of the tribe, except the poorly known Schmardaea 
Karsten, are restricted to the Old World. 

Chromosome numbers vary within species {Swietenia Mahagoni, In = 12, 
18, 24, 36, 42, 46^8, 54, 60, 108) and between species {S. macrophylla, In 
= 54 and S. humilis, In = 50, 52, 56; Datta & Samanta, Khosla & Styles, 
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Styles & Vosa). The euploid series in S. Mahagoni was documented in plan¬ 
tation trees (Fiji Islands), and an additional number (n = 28) has been reported 
for a tree grown in India (Sareen & Kumar). These numbers indicate the 
existence of considerable karyological polymorphism, at least in plantation 
stock. Khosla & Styles counted 2n = 48 {S. macrophylla), and 2n = 56 (S. 
humilis) in plants obtained from within the native ranges of the species. The 
chromosome cytology of the genus is otherwise poorly known, particularly 
within naturally established populations. 

Few detailed studies of the morphology of species of Swietenia have been 
undertaken. Lee (1967) was the first to show that the flowers of S. Mahagoni 
and S. macrophylla were either staminate (styles long, ovaries slender) or car- 
pellate (styles short, ovaries globose). The trees are monoecious. The number 
of staminate and carpellate flowers per inflorescence is reported to vary, with 
staminate flowers being more abundant. Observations of the same tree over 
two years showed a large difference in the number of carpellate flowers formed 
on an annual basis. Pollen is released in sticky masses suitable for transport 
by insects, which presumably are attracted to the nectariferous disc. Flowers 
of S. Mahagoni and S. macrophylla are reported to be fragrant (Small; Lamb, 
1966). Only the undersurface of the stigma is receptive to pollen (Tomlinson). 
Dichogamy may be the rule in members of subfam. Swietenioideae, including 
Swietenia (Styles, family references), since the sparse field observations indicate 
that the central carpellate flower of a three-flowered dichasium opens first, 
followed by anthesis of the staminate flowers, which occur in a pair below the 
carpellate flower. This asynchrony may promote outcrossing, but the hybrid¬ 
izations performed by Lee (1968) indicate that in S. Mahagoni, at least, the 
trees are self-compatible. Usually only one carpellate flower per inflorescence 
develops into a mature fruit. 

Growth of Swietenia Mahagoni follows a pattern similar to one typical of 
temperate trees, namely, articulate monopodial branching, scaly terminal bud 
formation, and suppression of secondary branches on primary shoots during 
the first year and release of the branches during the second year (Tomlinson). 
The xylem anatomy of the West Indian and Honduran mahoganies has been 
thoroughly characterized (Rock; under family references see Kribs; Panshin; 
Record, 1919,1941, 1944). Annual growth increments are demarcated by bands 
of parenchyma. In comparison with the wood of Spanish cedar {Cedrela spp.), 
another economically important timber tree in the Meliaceae, intervascular 
pits in the mahoganies are smaller in diameter (2-3 pm). In wood of the West 
Indian mahogany the perforation plates are simple, intervascular pitting of the 
vessel elements is alternate, pits of the fibers are simple and slitlike or vestigially 
bordered, and both apotracheal and paratracheal axial parenchyma are present, 
as are uniseriate and multiseriate heterocellular rays (Rock). Minute foliar 
nectaries occur on the petiole, rachis, pctiolulcs, and both leaflet surfaces in all 
three species of Swietenia (Lersten & Rugenstein). Their positions in live plants 
are marked by minute glistening balls of nectar. Extrafloral nectaries such as 
these perhaps function to attract ants, which may help rid the plants of insect 
pests, a relationship demonstrated in other flowering plants. However, evidence 
for it in Swietenia is lacking. 
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The seed biology of Swietenia is poorly documented. Seeds of S. macrophylla 
and probably those of the two other species have a short (several month) period 
of viability after ripening, unless the seeds are dried to five percent moisture 
content (Lamb, 1966). Viability is prolonged with refrigeration. The seeds have 
a prominent wing, and this structure presumably facilitates dispersal by wind, 
even though seedlings may be abundant under or near large trees. Lamb (1966) 
reported that seeds from a large tree of S. macrophylla can be scattered on the 
leeward side over an area of about 10 acres, but Johnson notes that seeds of 
this species are rarely found more than 100 yards from the parent tree. Capsules 
are borne erect in S. Mahagoni (and the other species). The seeds are weakly 
attached to the columella (central axis) and remain hanging loosely in place 
after the capsule valves have fallen away, which happens in the winter in Florida 
(C. E. Wood, Jr., obs.). Seeds are presumably dislodged by gusts of wind. 
Abundant aerenchymatous tissue occurs at the embryo end and in the wing 
along the raphe in seeds of S. humilis. It may increase the buoyancy of the 
seed in the air or possibly help to keep the seed floating in water. Aqueous 
leachates of leaves of S. Mahagoni inhibit the germination of its seeds in the 
laboratory (Andorfer & Teas), suggesting a possible allelopathic effect in nature. 
Seedlings of both S. Mahagoni and S. macrophylla are cryptocotylar. In the 
former the eophylls are alternate, whereas in S. macrophylla they are opposite 
(Duke, 1965). 

Swietenia Mahagoni was an important member of the highly diverse tropical 
hardwood forests that once were common in subtropical Florida (Craighead). 
Trees of the West Indian mahogany reaached a large size in hammocks (tree 
islands) that developed at places where the mineral soil or bedrock was slightly 
elevated (1 m or less) above the surrounding pinelands or glades (treeless 
wetlands). In such places fresh water remains year round in solution cavities 
and peat accumulates, both helping to maintain high humidity. West Indian 
mahogany was also common in a second kind of hammock that developed on 
ridges of marine marl deposited on the land by hurricane tides. Peat accu¬ 
mulation raised these low ridges further and isolated them from salt water. 
While charcoal preserved in the soil shows that fire swept through hammocks 
of both types, trees of S. Mahagoni can persist under such circumstances by 
forming root suckers. 

Phoradendron rubrum (L.) Grisebach grows on Swietenia in some existing 
hammocks in Florida, and this parasite has been implicated in the death of 
larger trees on Key Largo and perhaps on Rhodes and Sand Keys (Cooley). 

West Indian mahogany {Swietenia Mahagoni) and Honduran mahogany {S. 
macrophylla) are the sources of wood universally prized for cabinetry and fine 
woodworking for over 200 years. Honduran mahogany has been described as 
the “world’s premier cabinet wood” and “perhaps the most valuable timber 
tree in the whole of tropical Latin America” (Styles in Pennington, 1981, family 
references; p. 400). Harvestable trees are still available in Mexico, Guatemala, 
and South America. West Indian mahogany is rare on the commercial market, 
and writing in the mid-1960’s, Lamb commented that it had almost disappeared 
from commerce because the supply was exhausted. Its wood is thought to be 
superior to that of Honduran mahogany, which has a coarser grain and a less 
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rich color when finished. Both mahoganies are presently being grown in forest 
plantations. Under natural conditions S. macrophylla is reported to reach 60 
m tall; trees of S. Mahagoni are generally shorter (to 20 m). 

The wood of Swietenia came to the attention of Europeans early in the 1500’s 
during the Spanish domination of the West Indies. Over the next century and 
a half mahogany was used in the West Indies for shipbuilding and repair and 
in the construction of buildings because of its great resistance to dry rot and 
termites and to warping when in contact with water. Spanish shipbuilders, first 
at Santiago, Cuba, and later at Havana Arsenal, Cuba, constructed many ships 
for the Spanish Navy using logs cut in Cuba and Mexico (Lamb, 1966). The 
use of mahogany for furniture in England began about 1715. It rapidly sup¬ 
planted walnut and oak as the raw material for tables, chairs, and cabinets. 
Lamb named the period 1725-1825 the “golden age of mahogany,” in reference 
to the development of furniture styles during that 100 years by English master 
craftsmen, including Thomas Chippendale, George Hepplewhite, and Thomas 
Sheraton, who based their innovative designs on the strength, durability, out¬ 
standing working qualities, and excellent finished color and luster that are 
characteristic of mahogany. American cabinetmakers were also using mahog¬ 
any in Boston, New York, Philadelphia, and elsewhere during this period. 
Especially prized were boards with highly patterned grain. These came from 
the stumps, root crowns, and larger roots, as well as from logs that included 
the junction of the bole and a large branch. Such logs were sawed so that the 
boards had a Y-shaped grain pattern. 

Overharvesting has eliminated large trees of West Indian mahogany through¬ 
out its range, and what little of its wood comes on the market is from plantation- 
grown trees. Trees of Honduran mahogany are still available in parts of Central 
and South America. However, many of the largest trees have been cut from 
accessible locations. Concern has been expressed about the severe depletion of 
potentially useful genetic stock for breeding purposes (Styles in Pennington, 
1981, family references). Mahogany shoot borers, Hypsipyla sp. (Lepidoptera), 
are serious insect pests in many areas and have limited the development of 
mahogany plantations and the use of Swietenia species in reforestation projects 
(Styles & Khosla). 

A decoction of the bark of Swietenia Mahagoni or of S. macrophylla has 
been used locally in the West Indies or Central America as a tonic and to treat 
inflamed mucous membranes and chest and other illnesses (Morton). 

References: 

Under family references see Abdulla; Bailey et ab , Baillon; Bentham & Hooker; 
A. DE Candolle; C. de Candolle; Carreira & Secco; Corner; Datta & Samanta; 
Duke, 1965, 1969; Erdtman;Grupma&Styles; Harms, 1896, 1940; Howard; Jussieu; 
Khosla & Styles; Kribs; Lee; Little; Little & Wadsworth; Mabberley, 1978; Mar¬ 
tin; Matuda; Metcalfe & Chalk, 1950; Minfray, 1963a; Morton; Murty & Gupta; 
Nair, 1962; Karayana, 1958b; Pandey; Panshin; Pennington, 1981; Pennington & 
Sarukhan; Pennington & Styles; Record, 1919, 1941, 1944; Ridley; Scholz; Smith, 
1965; Styles; Styles & Khosla; Styles & Vosa; Taylor, 1981, 1983, 1984; Umadevi 
et al .; and Wilson. 


1990] 


MILLER, MELIACEAE 


483 


Alvarenga, S., & E. M. Fores. Morfologia y germinacion de la semilla de caoba, 
Swietenia macrophylla King (Meliaceae). (English abstr.) Revista Bio. Trop. 36: 
261-267. 1988. [Cotyledons develop petiole-like bases during germination.] 
Alvarez Garcia, L. A. A mahogany seedling blight in Puerto Rico. Carib. Forester 
1(1): 23, 24. 1939. [Phyllosticta Swietenia sp. nov., causes leaf necrosis.] 
Amoros-MarIn, L., W. I. Torres, & C. F. Asenjo. Isolation of cycloeucalenol from 
West Indian mahogany wood. Jour. Organic Chem. 24: 411^13. 1959. [Sterol.] 
Andorfer, H., & H. Teas. Seed germination inhibition by leaf extracts of Swietenia 
Mahagoni Jacq. (Meliaceae). (Abstr.) ASB Bull. 18: 25. 1971. [Aqueous extract 
inhibits germination of seeds of S. Mahagoni.] 

Avila Hernandez, M. Ecological conditions of the mahogany tree {Swietenia macro¬ 
phylla) in the jungles of the Yucatan Peninsula. (In Spanish.) Mex. Agr. 9(97): 29- 
32. 1962.* 

Basak, S. P., & D. P. Chakraborty. Scopoletin from the leaves of Swietenia Mahagoni 
Jacq. Jour. Indian Chem. Soc. 47: 772. 1970. [A coumarin.] 

Bascope Vargas, F., A. L. Bernardi, & H. Lamprecht. Descripciones de arboles 
forestales. No. 1. Swietenia macrophylla. Bol. Inf Divulg. Inst. Forest. Merida. 18 
pp. 1957.* 

Blake, S. F. Revision of the true mahoganies {Swietenia). Jour. Wash. Acad. Sci. 10: 
286-297. 1920. [Five spp.] 

Boone, R. S., & M. Chudnoff. Variations in wood density of the mahoganies of Mexico 
and Central America. Turrialba 20: 369-371. 1970. [V. humilis, S. macrophylla.] 
Briscoe, C. B., & F. B. Lamb. Leaf size in Swietenia. (Spanish summary.) Carib. Forester 
23: 112-115. 1962. [V. macrophylla and S. Mahagoni distinguished on leaflet size; 
leaflets intermediate in size in putative hybrids.] 

Broschat, T. K., & H. M. Donselman. Eflect of photoperiod on growth of West Indian 
mahogany. HortScience 18: 206, 207. 1983. 

Busch, P. Die Mahagonisorten des Handels, geordnet nach den einzelnen Produktions- 
gebieten und ihrer botanischen Abstammung. Tropenpflanzer 15: 479-493. 1911. 
[Characteristics of “Cuban,” “Honduran,” and “Mexican” mahoganies, 482-487.] 
Catesby, M. The natural history of Carolina, Florida and the Bahama Islands. 2 vols. 
London. 1731-1743. [“The mahogany tree” (= Swietenia Mahagoni), Vol. 2: 81, 
pi. 81. 1743; first description and illustration.] 

Chadha, S. Y. R., Chief Editor. Swietenia. The wealth of India. Raw Materials 10: 81- 
87. 1976. {S. Mahagoni, first introduced into India in 1795 as seedlings from Ja¬ 
maica; S. macrophylla, widely planted; useful summary of the economic botany of 
the two species in India.] 

Chakrabarty, M. M., & D. K. Chowdhuri. The fatty acid composition of the seed 
fat from Swietenia macrophylla. Jour. Am. Oil Chem. Soc. 34: 489, 490. 1958. [Six 
fatty acids identified.] 

Chaloner & Fleming. The mahogany tree. 117 pp. + 7 pis. + i foldout table + 1 
foldout map. Liverpool & London. 1851. [Commercial tract, but incl. interesting 
notes on distribution (Jamaica, Cuba, Hispaniola, Puerto Rico, Mexico, Central 
America), harvesting methods in the West Indies and Belize (British Honduras), 
and uses.] 

Chatterjee, a., & T. Chakravarty. Swietenolide, the bitter principle of Swietenia 
macrophylla. Indian Sci. Cong. Assoc. Proc. 42(3, Abstr.): 135. 1955.* 

Chudnoff, M., & T. F. Geary. On the heritability of wood density in Swietenia macro¬ 
phylla. Turrialba 23: 359-362. 1973. [Little variation recorded over a wide range 
of growth conditions; no evidence that density is a heritable trait.] 

Connolly, J. D., & C. Labbe. Tetranortriterpenoids and related compounds. Part 24. 
The interrelation of swietenine and swietenolide, the major tetranortriterpenoids 
from the seeds of Swietenia macrophylla (Meliaceae). Jour. Chem. Soc. Perkin Trans. 
1. 1980: 529, 530. 1981. 


484 JOURNAL OF THE ARNOLD ARBORETUM [vol. 71 

Cooley, G. R, Phoradendron rubrum in Florida. Rhodora 65: 190, 191. 1963. [On S. 
Mahagoni.] 

Craighead, F. C., Sr. The trees of south Florida. Vol. 1. xvi + 212 pp. Coral Gables, 
Uorida. 1971. [Natural history notes on Swietenia Mahagoni, including develop¬ 
ment of sucker shoots, mistletoe (Phoradendron) infestations, and occurrence in 
different vegetation types and at various locations.] 

Egler, F. E. Mahogany; a potential resource of South Florida. Jour. Forestry 39: 725, 
726. 1941. [Wide ecological amplitude of N. Mahagoni-, ecological notes.] 

Geary, T. F., H. Barres, & R. Ybarra-Coronado. Seed source variation in Puerto 
Rico and Virgin Islands grown mahoganies. (Spanish summary.) U. S. Dep. Agr. 
Forest Serv. Res. Pap. ITF-17. 24 pp. 1973. [Based on seeds of S. humilis and S. 
macrophylla from Mexico and Central America and seeds of S. Mahagoni from St. 
Croix, Virgin Islands.] 

-, R. W. Nobles, & C. B. Briscoe. Hybrid mahogany recommended for planting 

in the Virgin Islands. U. S. Forest Serv. Res. Pap. ITF-15. 4 pp. 1972. [N. macrophylla 
X Mahagoni.] 

Gleason, H. A., & A. J. Panshin. Swietenia Krukovii: a new species of mahogany from 
Brazil. Am. Jour. Bot. 23: 21-26. 1936. [= S. macrophylla-, includes photographs 
and description of wood.] 

Hart, J. H. Mahogany (Swietenia Mahagoni L.). Bull. Misc. Inf. Roy. Bot. Gard. 
Trinidad 2: 185-187. 1896.* 

Hemsley, W. B. Swietenia Mahagoni, Jacq., var. praecociflora, Hemsl. Hooker’s Ic. PI. 
28: pi 2786 [+ 2 pp.]. 1905. [Flowers developed in plants at seedling stage in 
Trinidad.] 

Hooker, W. J. Swietenia Mahagoni. Bot. Misc. 1: 21-32. pis. 16 & 17. 1829. [Descrip¬ 
tion; historical notes about wood and about methods used to harvest “Honduras 
mahogany” (presumably S. macrophylla.)] 

Irmay, H. de. La caoba, Swietenia macrophylla, en Bolivia. (English transl.; French 
abstr.) Carib. Forester 10: 43-57. 1949. [Distribution, characteristics.] 

Johnson, A. Studies on the fruit of Swietenia macrophylla King. Malayan Forester 32: 
180-186. 1969. [Dehiscence of fruit results as water is lost from pericarp, but “other 
factors” are involved also.] 

King, G. Swietenia macrophylla. Hooker’s Ic. PI. 16: pi 1550 [4- 2 pp.]. 1886. [Sp. 
nov.; based on a plant growing in the Calcutta Botanic Garden; source; British 
Honduras.] 

Koehler, A. The identification of true mahogany, certain so-called mahoganies, and 
some common substitutes. U. S. Dep. Agr. Bull. 1050. 18 pp.figs- 1-13. 1922. [Key 
to mahogany and mahogany-like woods based on hand-lens characters; description 
and illustrations of wood of Swietenia spp.] 

Kukachka, B. F. Mahogany (Swietenia macrophylla King). U. S. Dep. Agr. Forest Serv. 

Forest Prod. Lab. Rep. 2167. 11 pp. 1959. [Wood properties.] 

Lamb, F. B. A selected, annotated bibliography on mahogany. Carib. Forester 20: 17- 
37. 1959. [Headings include systematic botany, ecology, silviculture, etc.] 

-. An approach to mahogany tree improvement. Ibid. 21: 12-20. 1960. [Reports 

on occurrence of intermediate progeny in areas where S. macrophylla and 5. Ma¬ 
hagoni are being grown together, viz. Puerto Rico, St. Croix, Martinique.] 

-. On further defining mahogany. Econ. Bot. 17: 217-232. 1963. [Contends that 

the word mahogany is a corruption of the Yoruba word oganwo for African ma¬ 
hogany (Khaya)-, used for trees of Y. Mahagoni in Jamaica by slaves of West African 
(Nigerian) origin; see also Lamb (1968).] 

-. Mahogany of tropical America: its ecology and management, x + 220 pp. Ann 

Arbor, Michigan. 1966. 

-. Mahogany name controversy. Econ. Bot. 22: 84-86. 1968. [Answer to Malone’s 

criticism (Econ. Bot. 19: 286-292. 1965) of Lamb (1963).] 



1990] 


MILLER, MELIACEAE 


485 


Lee, H. Y. A comparative study on the morphology of Swietenia Mahagoni and S. 
macrophylla. (In Chinese.) Quart. Jour. Forestry Taiwan 2(3): 76-80. 1966.* [Sto¬ 
mata of S. Mahagoni smaller and narrower than those of S. macrophylla.] 

-. Studies in Swietenia (Meliaceae); observations on the sexuality of the flowers. 

Jour. Arnold Arb. 48; 101-104. 1967. [5. Mahagoni, S. macrophylla.] 

-. Preliminary report on the juvenile characters and heterosis of the hybrids be¬ 
tween Swietenia Mahagoni x S. macrophylla. Taiwania 14: 43-52. 1968. [5. ma¬ 
crophylla (pollen parent) x S. Mahagoni successful; these hybrids grew taller than 
S. Mahagoni x S. Mahagoni progeny and had intermediate stomatal length to width 
ratios; sample size small, S. macrophylla parent perhaps itself a hybrid.] 

-. Morphological variation of seedlings in Swietenia raised from open-pollinated 

seeds. Ibid. 15; 245-251. 1970. [In several characteristics seedlings in plantation of 
S. macrophylla and S. Mahagoni intermediate between those of the parental species.] 
Lersten, N. R., & S. R. Rugenstein. Foliar nectaries in mahogany {Swietenia Jacq.). 

Ann. Bot. II. 49: 397-401. 1982. [5. Mahagoni, S. macrophylla, S. humilis.] 
Little, E. L., Jr. Atlas of United States trees. Vol. 1. Conifers and important hardwoods. 
U. S. Dep. Agr. Misc. Publ. 1146. v -I- 9 pp. -I- base maps 1 & 2,. maps 1-200, 9 
overlay maps. 1971. [5. Mahagoni, map 192-E.] 

Lobato, R. C. Novas analises biometricas e observafoes sobre a gprminafao do Mogno 
{Swietenia macrophylla King—Meliaceae) na Amazonia equatorial. Ciencia Cultura 
20: 505, 506. 1968. 

Lopez, M. Storage and germination of large-leaf mahogany seeds. Philip. Jour. Forestry 
1: 397-409. 2 pis. 1938. [5. macrophylla', seed viability lengthened (to 138 days) by 
storage in powdered charcoal and darkness.] 

Marie, E. Notes sur les reboisements en Swietenia macrophylla King. (English & Spanish 
transl.) Carib. Forester 10: 205-222. 1949. [Reforestation in Martinique.] 
Marquetti, J. R., M. a. Gainza, J. L. LtoN Acosta, & R. Monteago. Some aspects 
of the genetics of Swietenia. (In Spanish.) Baracoa 5: 3-16. 1975.* [Abstr. in PI. 
Breed. Abstr. 47(1); 753. 1977.] 

Neubauer, H. F. Uber das Blatt von Swietenia macrophylla King. Ber. Deutsch. Bot. 
Ges. 73: 277-288. 1960. [Development of mature and seedling leaves; seedlings 
illustrated.] 

PiTTiER, H. The Venezuelan mahogany, a hitherto undescribed species of the genus 
Swietenia. Jour. Wash. Acad. Sci. 10: 32-34. 1920. [5. Candollei{= S. macrophylla).] 
Prasad, S. S., & R. A. B. Verma. Leafspot diseases of Swietenia macrophylla King and 
Swietenia Mahagoni (L.) Jacq. Sci. Cult. 32: 558, 559. 1966. 

Rice, C. H. The northern outpost of mahogany. Am. Forests 42: 266, 267, 293. 1936. 
[Includes notes on distribution in southern Florida, especially Madeira Hammock 
near Cape Sable.] 

Rock, B. N. The woods and flora of the Florida Keys: “Pinnatae.” Smithson. Contr. 
Bot. 5: 1-35. 1972. [Swietenia Mahagoni, detailed description of wood anatomy, 
11,^^.9. 4, 22.] 

Rolfe, R. a. The true mahoganies. Kew Bull. Misc. Inf. 1919: 201-207. 1919. [S. 
Mahagoni, S. humilis, S. macrophylla-, extensive and useful taxonomic and biblio¬ 
graphic notes.] 

Sareen, T. S., & S. Kumar. In A. Love, ed., lOPB chromosome number reports XLII. 

Taxon 22: 651-652. 1973. [5. Mahagoni, n = 28.] 

Sargent, C. S. Swietenia. Silva N. Am. 1: 99-102. pis. 43, 44. 1891. [Florida.] 

Small, J. K. Swietenia Mahagoni. Addisonia 15; 27, 28. pi. 494. 1930. 

Stehle, H. Les mahoganys des Antilles frangaises et le Swietenia Aubrevilleana Stehle 
et Cusin, nov. spec. Mem. Soc. Bot. France 1956/57:41-51. 1958 [1957]. [A putative 
hybrid of S. Mahagoni and S. macrophylla.] 

Styles, B. T. Swietenia Mahagoni (L.) N. J. Jacquin. The correct name and authority 


486 


JOURNAL OF THE ARNOLD ARBORETUM [vol. 71 


for the West Indian or small-leaved mahogany. An example of procedure in botanical 
nomenclature. Jour. Oxf. Univ. Forestry Soc. VI. 4: 17-20. 1968. 

Taylor, A. R. H., & D. A. H. Taylor. Limonoid extractives from Swietenia macro- 
phylla. Phytochemistry 22: 2870, 2871. 1983. [Swietenine, swietenolide, and other 
limonoids from seeds.] 

Tomlinson, P. B. The biology of trees native to tropical Florida, ix -I- 480 pp. Publ. 
by the author. Allslon, Massachusetts. 1980. [Meliaceae {Swietenia Mahagoni), 6 
(distributional map), 241-245 (description of plant and its growth characteristics, 
illustrations).] 

Verma, R. a. B. Leaf spot diseases of mahogany. Indian Phylopalh. 25: 33-35. 1972. 
[See Prasad & Verma.] 

Wadsworth, F. H. The development of Swietenia Mahagoni Jacq. on St. Croix. Carib. 
Forester 8: 161, 162. 1947. [Introduced in mid-1800’s.] 

Watts, D. Biogeographical variation in the mahogany {Swietenia Mahagoni (L.) Jacq.) 
woodlols of Barbados, West Indies. Jour. Biogeogr. 5: 347-363. 1978. [Forests of 
the introduced S. Mahagoni established in late 18th and early 19th centuries harbor 
a rich subcanopy flora of native forest species otherwise sparsely represented on the 
island.] 

Whitmore, J. L., & G. Hinojosa. Mahogany {Swietenia) hybrids. (Spanish summary.) 
U.S. Dep. Agr. Forest Serv. Res. Pap. ITF-23. 8 pp. 1977. [V Aubrevilleana is the 
hybrid of S. inacrophylla x Mahagoni, S. humilis x macrophylla and S. humilis 
X Mahagoni, reports discovery of natural S. humilis x macrophylla hybrids in 
northwestern Costa Rica.] 



